


ANNUAL REPORT 

; OF THl 

PROGRESS OF CHEMISTRY 

3 nil tjjB SUitit I'rirntfs, 

IMLYMICS, M I jSi K UAL O G Y , AN1> GEOLOGY; 

IncliidliiK the nppllcallonfl of ChcinJ^lry to IMianimey, Medldno, Affriciillnro, 
the Aris and ltfmiuftictnrew : 


BY 

JUSms LIEBIG# M.D. 

rnoirX’.Sftofl OP CIJEMISTKY 1H HIE UNIYHjlsHTY or GlfCRSEN, 

A N 1) 

H. KOPP, 

HHOPBXROn or . HY*U< S AND C MLM ISTR Y, IN THE VMYKHSITY OP GIF.SSIN. 


WITH 'I’ll K CO-OPKRM JON OK 


n. huff. 

OP I’llVMi s 

E. DIEFFKNUACIK 

• •UMPI-.S^OK or CRpi Of.v. 


C. r.TTfJNG, 

i’KOFEsfcOU op MINERALOGY. 

r. KNAPP, 

PROFESSOR OF TECHNOLOGY. 


H. W I LI*, 

PROFESSOR OP &H*M 1 RT»Y 

F. ZAM MINER, 

professor or physics. 


PROFESSORS IN THE UNIVERSITY OF 


GIESSEN. 


ljm rr.n K> 

W. HOF M A i\ X, Pli.D., F. R.S., 

professor in the royal college or chemistry, 

AND 

II. R K X C K J O A E JS, M:TV F.R .S., 

PHYSICIAN TO ST. GEORGES HOSPITAL 


VOLUME 111 -? 1 * 49 . 

LONDON: 

TAYLOR, WALTON, AND MABERLY 

UPPER r.OWFR STRRTOT, «t U<t V UAKB, PA.£RR»«|«TO*8»PJ* 

MBCttUl. 



LONDON .* 

f’rintrd bv Srhulzo and Co. l.'b Poland Slrrrf. 



ADVERTISEMENT. 


Since tlie publication of the last volume of the “Annual Report,” 
Mr. l)c La Rue, whose great experience in all the departments of 
Chemistry added much to the correctness of the English Edition, 
has been prevented by many occupations from continuing the work 
he began. He has, however, kindly consented to continue his 
valuable assistance in the province of Chemistry applied to the 
Arts and Manufactures. 

The present Editors have used every exertion to prevent the 
present Volume from being in any respect inferior to those which 
have preceded it, and they have endeavoured to make it ah accurate 
representation of a work which will be found to contain the latest 
and most perfect Report of the Progress of Chemistry both in 
England and abroad. 
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PHYSICAL CHEMISTRY. 


Generalities. Id can Value of Periodic Functions determined General- 
t»y Observation. — A large proportion of the most important natural 
phenomena, such as the daily and annual variations of temperature value of 
and atmospheric pressure, the variations of the terrestrial magnetic functions 
force, Sec., have a periodic course ; and as in almost all these eases it mi ci n ^ r ' by 
is desirable to know the -mean value of the respective magnitudes for a ob t **£ vlu 
given period, it is important to know the smallest number of ob- 
servations and their distribution during the period, by which the 
determination of the mean value appears to be ensured. Lloyd(l) 
has replied to this question as follows. Every periodic function 
may be expressed by the series : 

u~a {) + a Y sin (r 4- a x ) + a 2 sin (2v + a 2 ) + a 3 sin (3r + a 3 ) + , . . 
in which a Q or the true mean 

i n 

«o = -^ J dv . u 

— 7T 


Assuming ?/ T , u 2 , u 3 , . . . ft n as the values of the function which 
correspond to the values of the variablea 

j-, 2tT . / 1 \ 2tT 

v , v + — , v + 2 — , . ... v + (w — 1) — 


it may be shown that the arithmetical mean of these values for every 
value of v is 

a 0 + a u sin (n v + a n ) + s ^ n (2 n v + a in ) + . . . 


{ 1 ) lnstit. 1849, 56; Report on the 18th Meeting of the Uritish Association. 
Notices anil Abstracts, 1. 
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But as the series assumed as a basis is always convergent, we ap- 
proximately obtain, if n he sufficiently large, 

(U Y + U.y + U. + * - • ttj. 

n 

The error thus committed approaches the nearer to a n, the greater 
the value of n is. 

The mean value is therefore determined with sufficient accuracy by 
two equidistant observations, if a 2 be a magnitude which may be 
neglected; this for instance is the case in the daily course of tem- 
perature, which almost follows the simple law of the sines, and is there- 
fore represented by two terms of the series above given. In all 
other magnetic and meteorological functions a :i is small ; therefore 
three equidistant observations suffice for the determination of the; 
mean value. As the choice of these three periods is perfectly optional, 
they may be so distributed as to obtain at the same time approxi- 
mately the highest and lowest values of the function, or in other 
words, the amplitude of the periodic oscillation. — This, for example, 
is the case when we observe the magnetic declination, if observations are 
taken at G o^clock in the morning, at 2 r.M., and 10 r.M., at Mliich 
periods we also obtain the maxima and minima of the temperature, 
and of the tension of vapour, as well as the greatest atmospheric 
pressure. If we add the hours 10 a.m. and G f.m. we also obtain the 
maxima and minima of the other magnetic elements. 

If the entire periodic course of the function has been determined 
previously by a more extensive series of observations, the observations 
may be made at optional instead of equidistant intervals; these will 
then always be selected in reference to the observation of the greatest 
and smallest values. 

Central Observatory for Physical Sciences. — Kupffer(l), ill a 
letter to Arago, communicates the fact of a central observatory 
for physical purposes being established at St. Petersburg. It is 
destined for the purpose of providing the necessary localities and 
apparatus for all the more important physical investigations, such as the 
determination of the coefficients of elasticity, expansion, refraction, &c. 
It is intended to serve as the centre of all the magnetic and meteor- 
ological stations of the Russian empire, at which the instruments 
are compared and rectified, and the observations compared, computed, 
and arranged ; finally, it is to serve as a school for observers and 
physicists, and for scientific undertakings of every description. 


Molecular Actions. Capillarity. — The mutual attraction of 
material particles of a fluid being exerted equally in every direction 


( 1 ) Compt. Rend. XXIX, 207. 
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is no impediment to the mutual displacement of a fluid. It is only 
at the surface of fluid bodies where the uniform attraction in all direc- 
tions necessarily ceases, that a diminished mobility of the particles, a 
certain cohesion vertically to the surface, and consequently in the case 
of flect ion, a resistance or tension, such as is experienced in bending 
a spring, is observed. 

It is well known that the phenomena of capillary attraction have 
been connected with this state of tension at the surface ; accordingly 
the value of the forces of traction which a line (e. g. of one millimeter 
in length) at the surface of a fluid has to sustain on both sides, and 
the curvature of the surface being given, the determination of the 
capillary effects of the fluid may be considered a$ a mere matter of 
calculation. 

Although this theoretical deduction of the capillary phenomena 
entirely corresponds with experimental results, as far as capillary tubes 
are concerned, the same cannot be asserted of other capillary phe- 
nomena. Carefully conducted researches on these points, therefore, 
continue to afford considerable scientific interest. 

Measurements of the elevation of water in capillary tubes at the 
ordinary temperature, have uniformly led to the value H = 15*1, the 
millimeter being taken as unit. It means the height to which water 
ascends in a tube of 1 111,11 in semidiameter. The same number is also 
proportional to the surface-tension of water, and if taken as the 
surface-unit(l), and multiplied by the length-unit, namely l mm , the 
cubic contents of a body of water is obtained, which may be borne by 
a section of the water-surface of 2 mm in breadth, without displac- 
ing it. 

Several years ago, IIagen(2) published a treatise, in which he 
attempted to deduce the above-mentioned constant //from the eleva- 
tion which water attains in rising between flat plates. lie gave the 
preference to this mode of experimenting to that of employing 
capillary tubes, as he found that it was less easy to determine the 
elevation of the surface in the hitter with the same accuracy as in the 
former; and also because it is difficult to ascertain the exact dimen- 
sions of the bores of the tubes. The values which he thus determined 
for distilled water and well-water at 10°, vary from 11 — 11, to 
II = 15*272(3) ; they do not therefore justify the preference which 
he maintained in favour of his mode of proceeding. Indeed compara- 
tive experiments of hiy own with capillary tubes (4) exhibit a much 


(1) Sec Annual Report for 184 7 and 1848, Vol. I, 4. 

(2) Pogg. Ann. LX VI I, 24 . 

(3) Hagen adopts the Parisian line as the unit in his calculations. Therefore, in 
order to render a comparison possible between his data and those of other physicists, 
which we communicated in our last Annual Report, it is necessary to multiply his num- 

. . , ( iooo v 

bur wlU 1 44*556 )■ . 

(4) Pogg. Ann. LXVIl, 165. 
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greater accordance among themselves as well as with the results ob- 
tained by other observers. 

The discrepancies that we have quoted could not depend upon 
errors of* observation. Hagen attributes them to a gradual altera- 
f tion in the tension of the liquid surface, owing to the relative fresh- 
ness of the water. In order clearly to determine this point, he has 
gone through a new series of measurements on the elevation of water 
between parallel plates(l), taking care to allow the fluid to stand some 
hours previously, lie thought he had observed, though not invariably, 
that the surface thus assumed a more uniform tension. The results 
of these new experiments actually exhibit a much greater concordance. 
They gave 9' 11 as .a mean value of 11 . 

If the tension of the surface of the water, in the capillary tubes, 
experiences similar alterations, which, if Hagen's view be correct, 
must be assumed, then in a tube of a radius of l mm the water would 
after a few hours descend from its first point of elevation 15*l ,nm , to 
9*l mm . Tliis is not, however, the case, according to the experiments 
hitherto instituted in tubes well cleansed with pntassa and previously 
moistened with spirits of wine. 

In using alcohol and olive-oil, which are well-known to adhere more 
strongly than water to glass, llagen observed no such alterations in 
the tension of the surface. The elevations of the two last-named 
liquids between parallel plates, as determined by II a gen, also cor- 
respond very satisfactorily with the values calculated from the elevations 
in capillary tubes (according to the experiments of Frankcnhcim 
and 11 runner). 

Hagen has deduced the constant magnitude //, or a corresponding 
proportional value, from several other capillary phenomena, viz.: from 
the elevation of water on the sides of a plate immersed vertically (2) ; 
from the weight of drops falling off (3) ; and from the force necessary 
to maintain moistened discs floating on the liquid, while in contact 
with it(l). The values thus found by him are considerably less 
than those calculated from the capillary elevation proper. Hagen 
considers that this is sufficiently accounted for by the rapid loss of 
freshness of the surface, owing to standing, lie would, however, 
have given a much higher value to his investigations, if he had suc- 
ceeded in discovering tin* true cause of this variability, and in deducing 
therefrom the results of his experiments. 

Wc mentioned in the last Annual Report (Vol. I, p. 5), that Frank- 
enheim has employed his observations on the elevation of liquids in 
capillary tubes, for the purpose of calculating the weight and height 


(1) Pogg. Ann. T, XXVII, 419. 

(2) Pogg. Ami. LXVII, 28. 

(3) Pogg. Ann. LXVII, 100 ; LXXVIf, 455, 
( \) Pogg. Ann. LXXYII, 457. 
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of the liquid layer which is found between the moistened disc and Mu^cu 
the liquid surface at the moment the former is torn from the latter. acf 1 2 3 * ) r ns 
lie bases his calculations upon a formula given by Poisson. In capiiia- 
answer to our remark, that it would have been better not to have nty * 
neglected the second term of the formula, Frankcnheim(l) has 
replied that he considered the suspended layer as independent of the 
influence of the meniscus. In this case his proceeding is justified ; 
but it must then be remembered that the numbers he lias calculated 
can have no other meaning but that of limiting values. They must 
not be looked upon as the true, or even approximate, expressions for 
the force of cohesion. 

Hag en has illustrated more closely a very remarkable destructive 
influence*, which capillarity exerts upon the vis viva of water (2). If 
two circular jets of water, of the same diameter and equal velocity, 
meet in the direction of their axes, it is well known that they form 
a circular, continuous, mirror-like disc, which * is perpendicular 
to their common axes. Savart's observations (3) prove; that if the 
velocity be trifling, and the thickness of the jets considerable, the 
radius of the disc may amount to half the height of the pressure- 
column. Generally, however, it is even below the fourth part of 
the pressure-column. The direction taken by the drops that fall 
off all round, proves distinctly that the vis viva possessed by the water 
whilst in the jets, is to a considerable extent destroyed at the edge 
of the disc. v Ilagen has proved, in a most convincing manner, that this 
rapid diminution and destruction of vis viva does not depend upon the 
collision of the jets, but upon the capillarity or tension of the surface. 

If a wire be held into the disc, the threads, of water are 
divided, and do not reunite, a segment being formed, the curvature of 
which increases towards the circumference. It appears as if the 
external threads of water were draw n towards the continuous part of 
the disc by a lateral force. This force operates visibly, even in oppo- 
sition to the weight of the water. 

If a piece of metal, provided with a slit, be held into the disc, 
the portion of water that penetrates through the opening remains 
separated from the rest of the disc, and is projected radially, much 
beyond the circumference of the disc. If -the metallic plate is inserted 
immediately above the axis of the jet, the thread of water isolated 
by the slit is propelled ’almost to the height of the pressure-column. 

The velocity of the w ater is therefore not destroyed by the concussion, 
but remains unaltered where the influence of surface-tension, upon 
which the formation of the disc depends, is obviated. 

II agen explains the force of surface-tension, which retards the 


(1) Pogg. Ann. LXXVII, 445; LXXVIII, 578. 

(2) Pogg. Ann. LXXVIII, 451. 

(3) Ann. Ch. Pliys. 1833, LY. 
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motion, in the following manner : if we consider the two surfaces of 
the water-disc as composed of concentric rings, each ring, in following 
the movement from within, will run from the circumference of the 
coincident jets, to the edge of the disc; and as the ring must dilate 
proportionately, its tension must be constantly overcome, which cannot 
be effected without a loss of power. The tension of such a ring, in 
the direction of the arch, gives rise to a pressure in a radial direction, 
which counteracts and retards the movement of the water. 

Base$ upon this assumption, Hagen has calculated the sum of 
the resistances on both surfaces of the disc. With the assistance of 
the equation at which he arrives, and of the experiments of Savart, 
he then determines the magnitude of the surface-tension for the 
length-unit; or rather, the constant term which is proportional to it, 
and which we have above designated as H. He found H = 15-48G 
(the millimeter being taken as unit), very nearly the same number 
which has been found for the elevation of water in capillary tubes. 

H agen has also determined, by calculation, the thickness of the 
moveable water-disc, and he has proved that it is always least at the 
centre of the radius. At this point, the height of pressure being 
1*05 meters, and the bore of the spout 3 millimeters, it only amounts 
to the 31th part of a millimeter. With a pressure of 15 meters, the 
water was dispersed at the circumference of the disc, consequently 
the cohesion at the surface no longer entirely sufficed to exhaust the 
vis viva. . 

Eiutogmosls. — The correctness of the law of endosmotic equiva- 
lents, discovered by Jolly(l), which we reported last year, has been 
disputed by C. Ludwig(2). For the present we must doubt the 
correctness of his conclusions, although they are based upon a large 
number of experiments. It is not the number of experiments, but 
the care with which they are performed, which excites confidence. We 
are of opinion that Ludwig ought, at least in a part of his experi- 
ments, to have adhered closely to the simple method selected by 
Jolly; for by this means alone he would have been capable of ascer- 
taining any deficiencies in the method, or errors in its execution, and 
of tracing them to their source. Ludwig has neglected this first 
duty of a careful experimenter, in a most important point. Jolly 
determined the gradual alterations in the saline solution by weighing, 
and continued each experiment until all the salt had passed through 
the membrane into the external fluid. By this means, he avoided 
the necessity of a chemical Analysis of the residue, and he thus clearly 
avoided all errors of observation connected with the operation. 
Ludwig, on the other hand, in' each case interrupted the experiment 

(1) Annual Report for 1847 and 1848, Vol. I, 13; Piogg. Ann.LXXVIII, 261. 

(2) Henle und Pfcufer’s Zeitschrift fur Rationelle Medicin, VIII, Heft 1; Pogir. 
Ann. LXXVIII, 307 (in abstr.). 
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before the composition of the external and internal fluid had become 
the same, and therefore every time required at least one chemical 
analysis : it is evident from the small amount of solid matter he had 
to deal with, and from the difficulty of determining the quantity 
absorbed by the bladder, that considerable errors of observation were 
thus necessarily introduced. 

In fact, the numerical results, although apparently resting on the 
same bases, agree so little, that Ludwig finds it necessary to assume 
that the quamity of water passing over to the saline solution depends 
not only upon the temperature, but also upon the concentration of 
the solution (curiously enough in an opposite sense with regard to 
chloride of sodium and Glauber's salt), and even upon the age of 
the bladder. 

The same treatise contains some remarkable observations on the 
capability of animal bladder to absorb saline solutions, from which 
it follows that the capacity of the membrane for saturation, when 
placed in the middle of the solution, is lower than the concentration 
of the latter. Thus in a solution of common salt of 10 per cent, 
the membrane absorbed a fluid containing only 7 per cent. The fluid 
that w as again squeezed out of the bladder as far as possible, by the 
application of very considerable force, contained 10 per cent ; it 
follows that what remained in the bladder can have been little else 
than water. 

It is to be desired, that in continuing his experiments, Ludwig will 
pay attention to the time consumed, as possibly the membrane might 
nevertheless gradually have become entirely saturated with the solu- 
tion. The fact of chloride of sodium crystallizing out of a saturated 
solution, under the influence of a bladder that has been introduced, 
which he has also observed, is satisfactorily explained by the first 
action ; it merely proves that the animal meirjbrane at first chiefly 
absorbs water. This, however, is an old established fact. 


Atomolo&y. Various Conditions of Matter. — Braine(l) believes 
that he has discovered a condition of matter which has not as vet 
been remarked, and to which he applies the term utricular state . lie 
states that the precipitate of the vapour of sulphur is first fluid, or 
almost fluid ; and that it can continue a long time in this condition : 
that it then forms globules, which are invested by a species of mem- 
brane, and represent the utricular condition. He obtains similar 
results with phosphorus, selenium, iodine, camphor, and other volatile 
substances. We are unable to enter more fully into the detailed sub- 
divisions, and numerous new names, which Brame proposes for the 
various forms of the utricular state. 


Endopmo- 

ais. 


(1) Compt. Rend. XXIX, 657. 
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crystal- Crystallization. — Daubrec(l) has succeeded in crystallizing 
lizution. binoxide °f tin, titanic and silicic acids. If the vapour of bichloride 
Qf tin and water are brought together in a red-hot porcelain tube, 
small crystals arc deposited on the walls of the latter ; rather larger 
ones are obtained by passing in the vapour of chloride of tin, diffused 
in a stream of carbonic acid, by which it is more finely divided. The 
crystals of binoxide of tin thus obtained arc colourless ; they possess 
the lusstre of the diamond, scratch glass, and have a sp. gr. G’72. 
They do not appertain to the square prismatic, but to*the rhombic 
system, and exhibit the crystalline shape and stria) of brookite. Bi- 
chloride of titanium and steam, in the same manner, yield small ex- 
crescences of titanic acid, presenting microscopic projections, which 
appear to possess the crystalline form of brookite. The influence of 
aqueous vapour upon tercliloride, or terfluoride of silicium, in a 
light-red-hot earthen retort, or in a crucible of the same material, 
several times gave a deposit of silica, which exhibited a conchoidal 
fracture, and on the nodulated surface of which a few very small 
triangular crystalline planes werc-visible here and there. In all these 
cases the crystals were not deposited on the red-hot part of the tube 
or retort, hut outside the furnace, oil surfaces which were not above 
3°°°. 

Crystallography. — The investigations of Brava is (2) as to the 
manner in which material points may be symmetrically disposed in 
space, and the application of these theoretical considerations to crystal- 
lography, will not admit of a short abstract ; the same remark applies 
to the observations of Seguin(3) on the law by which material mole- 
cules are maintained at a distance from one another. 

Leeson(4) has continued the crystallographic investigations which 
wc have adverted to in the Report of 1847 and 1818 (Vol.I, p.18); he 
has pointed out severaberrors which he thinks arc frequently committed 
in the investigation of crystals. This continuation likewise scarcely 
admits of condensation. 

Chap man (5) has proposed a new method of designating crystal- 
line planes. He considers simplicity, brevity and the capability of 
being verbally expressed, as the essential conditions of a good 
system of nomenclature. The latter quality, in our opinion, is of no 
great importance, inasmuch as in a verbal description, one is more 
likely to employ the names than the abbreviated symbols of the 
crystalline planes, which in fact have no connection with one 
another. Chapman's terminology does not, however, fulfil one 


(1) Compt. Rend. XXIX, 227 ; Instit. 1849, 292 ; Ann. Min, [4] XVI, 129; Report 
of Dufrenov, Compt. Rend. XXX, 383 ; Instit. 1850, 115. 

(2) Inatit.1849, 91, 117, lt'.O, 198, 228, 386; Compt. Rend, XXIX, 143. Cauchy’s 
Report, Compt. Rend, XXIX, 1 33 ; Instit. 1849, 274. 

(3) Compt. Rend. XXVIII, 97 ; XXIX, 425. 

(4) Chem. Soc. Qu. J. II, 148. 

(5) Phil. Mag. [3] XXXV, 321, 
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condition which ia of considerable importance, viz. that the meaning cry«t«iio. 
of the terms should be dedueible from the terms themselves, so as grapby ‘ 
to assist the memory. In designating the planes on the figures of 
crystals, it is very immaterial what designation is employed, as the 
figure itself affords a clue to their meaning ; but when it is necessary 
tp indicate a crystalline form without a figure, the utility of a system 
of terms for the individual planes may be tested. It is the advantage 
of several systems of terms proposed in Germany, that the terms 
convey their own meaning. Chapman's proposal partakes of the 
disadvantages of many other proposals, that different letters are 
chosen for different forms, so as to offer no point of assistance, if 
the memory fail, by which to determine whether A designates the 
rhombic dodecahedron, or some other form. We have placed the 
proposals of Chapman for the Regular system of crystals, and the 
formulae of Naumann side by side : 

Chapman : P A i-A O — O mO mOn 

in m 

Naumann: ocOoo ccO ccOn O mOm inO mOn 

In tlir%qnare prismatic system, Chapman represents OPbyP; 
oo P oo by M ; coP by D, &c. ; it seems unnecessary to give a more 
complete synopsis of his terms, as they are not likely to be employed 
without an explanatory kcy(l). 

Relation between Composition and Crystalline Form. — G. Rose(2) 
lias investigated more closely the crystalline form, cleavage and 
twin-formation of the metals that crystallize in rhombohedrons. 

He discovered tbat bismuth, which has hitherto been erroneously 
supposed to crystallize in the Regular system, is one of them. 

What has hitherto been looked upon as a hexahedron in bismuth, 
proves to be a rliombohedron R with terminal edges qf 87° 40\ 

The planes of cleavage which are easily produced in this form, and 
which have hitherto been considered as belonging to the octohedron 


(1) The following key to Mr. Chapman's notation may not be unacceptable to the 
English reader : 

PRISMATIC PLANKS. PYRAMIDAL PLANES. 

Monaxial P ; M ; L. 

Diaxial D, D— , Dm ; 13, B— , Bm. A,i A, mA; E, — E, wE ; I, i T, ml ; AA, EE. 

rn m tn m m 

Triaxial T . O, O, mO ; U, -^-U, mV ; OO ; W. 

m m • 


Tetraxial 


Y, - Y, mY. 
m 


Prismatic forms arc denoted hv consonants, pyramidal by vowels. The latter comprise 
all closed forms, omitting the cube, and all inclined suintuit-planes with the exception of 
the basal planes of the oblique systems. — Eds. 

(2) Berl. Acad. Ber. 1849, 137; Pogg. Ann, LXXVII, 143; J. Pr. Cliem. XLIX, 
158 ; Jahrb. Miner. 1849, 5CG ; lnstit. 1849, 342. 
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are of two kinds (1), according to 0 R (the more perfect) and accord- 
ing to — 2 It (the rather less perfect) ; less distinct cleavage also 
takes place according to — ^ It. Twin-formation, which is pro- 
duced by the conjunction of two rhombohedrons with — ^ R, causes 
the projecting angles of the bismuth-crystals. The terminal edges 
of the principal rhomboliedron are according to Rose : 

For Osmium 84° 52' For Antimony 87° 55' 

„ Iridium 84° 52' „ Bismuth 87° 40' 

„ Arsenic 85° 4' „ Palladium doubtfhl 

„ Tellurium 86° 57' 

Rose points out the correspondence in regard to form which these 
metals present with several oxides R 2 0 3 , and he also shows that 
antimony and bismuth are isomorphous not only in the isolated state, 
but also in analogous combinations (antimony-glance and bismuth- 
glance). 

G. Ro se(2) has also pointed out a remarkable analogy of form 
between certain combinations of oxygen and sulphur. He calls to 
mind that Ci^ S and AgS are isodimorphous, and that the former 
appears, moreover, isomorphous with PbS, inasmuch as iu r fahl-ore 
(Grey copper, Weissgiiltigerz) PbS, Cu 2 S, and AgS occur together in 
variable relations, and as 1 atom of Cu 2 S is combined with 2 atoms 
of PbS in cuproplumbite without altering the form or cleavage of 
galena. Assuming that Cvio S is as well able to replace PbS as AgS, 
bournonite may be viewed as a simple sulpho-salt Cu 2 S, 2 PbS -f 
SbS 3 , in which case it possesses a composition analogous to that of the 
dark Red-silver-ore (liothgiiltigcrz), 3 AgS + SbS ;r The form of 
Red-silver-ore nearly corresponds to that of calcareous spar, that of 
bournonite differs from it, but presents a great similarity to that of 
arragonitc, which has been hitherto overlooked. 

G. Rose(3) has recently examined into the question whether sul- 
phur and arsenic are to be considered as isomorphous elements ; a 
question which had lately been answered in the affirmative by Breit- 
haupt(4), Frankenheim(5) and Kobcll((5). This affirmation is partly 
based upon the fact, that these inquirers have followed Berzelius in 
assuming the atomic weight of arsenic at only half of that which has 
been adopted in the Annual Report. We will put the formulae 


(1) Faraday observed during bis investigations into the crystalline polarity of bis- 
muth (Phil. Mag. [3] XXXIV, 75; Pogg. Ann. LXXVI, 144), that one of the four 
planes of bismuth is more brilliant and perfect than the other. The same has been 
noticed by Haidinger, who proved that native bismuth crystallized in rhombohedrons. 
(Wien. Acad. Ber. 5. Heft, 150.) 

(2) Pogg. Ann. LXXVI, 291 ; Berl. Acad. Ber. 1849, 13; J. Pr. Chem. XL1X, 155 ; 
Instit. 1849, 199. 

(3) Pogg. Ann. LXXVI, 75; Jahrb. Miner. 1849, 205 $ Instit. 1849, 166. 

(.4) J. Pr. Chem IV, 237. 

(5) System der Krystalle, 28. 

(6) J. Pr. Chem. XXXIII, 405. 
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written according to the former assumption into square brackets, 
e. g. thus: smaltine (Speiskobalt) = Co As= [Co As 2 ] . 

In the first place. Rose observes that sulphur and arsenic are not 
isomorphous in the isolated condition, as the former crystallizes in 
the rhombic or monoclinometric, the latter in the rhombohedral 
system ; arsenic is probably dimorphous, but even the crystals of the 
second variety are not likely to belong to one of the crystalline systems 
of sulphur, but rather to the Regular system, if formed at a high 
temperature. When arsenical nickel or arsenical cobalt is heated in 
a flask, a black sublimate is first formed and then under this a 
grey, strongly lustrous crystalline sublimate which under the micro- 
scope presents the appearance of hexahedrons with truncated corners. 
The following combinations have been quoted in support of the 
adoption of isomorphism : radiated iron-pyrites FeS 2 , and mispickel 
[FeS 2 + FeAs 2 ] exhibit accordance of form in general, of cleavage 
aud of twin-formation ; but the angles of the corresponding forms 
differ more from one another than is generally the case with regard 
to bodies that are really isomorphous ; the chief argument against 
their isomorphism is the circumstance that there are no intermediate 
combinations between FeS 2 and [FeSo + FcAs 2 ] . Mispickel, even 
if expressed by the formula [FcAs 2 ] can still less be considered 
isomorphous to the last two substances, as the corresponding angles 
differ still more, and as also the cleavage is different. The similarity 
in the crystalline forms of iron-pyrites FeS 2 , of cobalt-glance 
[CoS 2 + CoAs], and smaltine [OoAsJ does not prove isomorphism, 
inasmuch as these forms appertain to the Regular system of crystal- 
lization ; the objection to isomorphism is fhe same here, namely, that 
cobalt-glance exhibits an entirely different cleavage from the other 
two minerals ; and that smaltine does not present pyritohcdral planes, 
as we observe in the two other minerals, but the planes of a tetrakis- 
liexahedron. The isomorphism of sulphur and arsenic cannot there- 
fore be proved from the occurrence of the same crystallographic 
properties in combinations of the two elements which are composed 
in an analogous manner. Nor is it probable from the capability of a 
mutual substitution of arsenic and sulphur in the same mineral. 
Rose is of opinion that the analyses from which this was inferred, 
e g. of nickel-glance from Scliladming and of amoibite from Steben, 
were not instituted with the pure minerals, but with mixtures. He 
concludes that we are not as yet justified in assuming arsenic and 
sulphur to be isomorphous. lie finally observes, that the members 
of the general formula [RS 2 -f RAs.,] occur in two different crystal- 
line forms, as proved by mispickel and cobalt-glance, but he doubts 
that monoclinometric forms appertain to this formula, and more espe- 
cially to the composition of mispickel. Breithaupt(l) had obtained a 
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(1) Pogg. Ann. LXIX, 430. 
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mineral from the St. Gottbard and Ehrenfriedersdorf composed like 
mispickel, which he believed to crystallize in the nionoclinoinctric 
system, and termed Pitman; Rose, upon the basis of his own and 
Breithaupt/s measurements, looks upon this mineral as mispickel, 
which has become distorted, and is imperfectly crystallized. 

Laurent(l) has published his views on the relations existing 
between chemical composition and crystalline form ; we extract the 
following passages in order to elucidate the sense in which certain 
terms, which have long been employed ih Germany in a totally 
different sense, arc now used by several French inquirers.* -Isodi- 
morphism (a term liitherto(2) used to designate such substances which 
are both dimorphous, but isomorphous in both modifications, as for 
instance Sb0 3 and AsO s ) is employed by Laurent and Fasteur to 
indicate the property of a substance to crystallize in two forms which 
closely resemble each other, but appertain to different systems. — 
Paramorphism indicates that bodies of a similar constitution (e. y. the 
naphthalin-compounds C 20 H 8 , Cl 4 ; C 2l) 1L Cl, Cl 4 ; C 20 H- Br ft , llr 4 ) 
crystallize in different systems, but so that the position and incli- 
nation of the planes in the different forms closely resemble one 
another . — Hemimorphism (which has hitherto been employed (ft) 
to designate the case of a crystal being bounded at the two ends 
of the principal axis by planes of different forms) now means that 
bodies which possess a similar chemical composition, or a certain 
analogy of composition, crystallize in forms (of the same or different 
systems), in which several of the angles are almost identical, whilst 
others vary considerably. ^1 a tungstate of potassa, and in a tungstate 
of soda w ith a different amount of water of crystallization, tw r o-thirds 
of the angles are stated to be nearly the same, the other angles vary 
very considerably. Naphthalin-compounds, belonging to the type 
C 20 H 8 and to the type C 2Q 1I 8 , Cl 4 , are also said to present hemi- 
morphism among one another. (4) Laurent (5) has also again dwelt 
upon the term isomer omorphism which he has formerly advocated ; 
this takes place, w r hen in two compounds the same number of the 


(1) Laur. u. Gerh. Corapt. Rend. 1849, 2G9. 

(2) Ginelin’s Ilandb. cl. Chemie. 4. Aufl. I, 94 (1843). 

(3) Naumann’s Lelirb. cler Krystallographie 11, 194 (1830). 

(4) Laurent does not state how many or how few angles of the forms of the various 
compounds must w be approximately equal, or very unequal, or how far the term d'une 
certaine analogic dans leur composition may be extended for different combinations. 
We could scarcely reproach him with inconsistency, if in following the. above theory, 
he were to adopt Hermann's formulae for the epidotes (Ann. Report for 184 7 and 
1848, Vol. II, 403) and quote them in support of his views on hemimorphism (when in the 
case adduced, not two, but three-thirds of the angles correspond). Laurent, however, 
expresses himself very strongly against these formulae in the treatise which we have 
quoted. 

(5) Laur. u. Gerh. Compt. Rend. 1849, 308. 
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game atoms are arranged in the same proportions in the same form ; 
but certain atoms of the one compound being found, when compared 
with the other compound, to have changed places. Several of the 
compounds cited by Laurent may be looked upon as isomorpho- 
mctamcric, e . g . the bichlorhydrate de cinchonine bibromee and the 
bihrornhydrate de cinchonine bichloree 9 which may also be quoted as 
an example of isomeromorphism. 

Niekles has published an extensive treatise under the title of 
“ Crystallographic Investigations,” based upon these views. Even 
at an earlier period, lie imagined(l) that he had discovered remark- 
able * resemblances in the form of compounds, which possess a certain 
analogy in their composition ; his new investigations^) occasionally 
give rise to the impression that the author wished to show ironi- 
cally how it is possible, with a careless neglect of the bases upon which 
inquiries of this nature rest (the knowledge of the composition and 
of tin; crystallographic properties), to discover apparent regularities. 
The following example will serve to show what regard Niekles pays 
to chemical composition in these investigations : in the first in- 
stance^) he quotes a propionate of copper, as .containing as much 
water of Cy stall ization as the crystallized acetate or butyrate of 
copper; and although the former is said to crystallize in a different 
system from the latter, yet paramorphisin is stated to take place. Sub- 
sequently^!), propionate of copper is again described, analyses are 
communicated which arc said to lead to the formula CuO, C 6 H 5 0 3 -f- 
1IO, (according to the notation adopted in the Annual Report), and 
a calculation is adduced which is supposed to tally well with the 
analyses and the above formula, in which we merely meet with the 
assumption that in water 8 parts by weight of oxygen are com- 
bined with 0*5 of* hydrogen. The author afterwards(S) corrects him- 
self, and states that the salt CuO, C 6 II 5 0 3 + IIO does not possess 
the properties so minutely described before, but that they refer to 
another propionate of copper, which is to be discussed farther on ; it 
is not stated what becomes of the paramorphism which had so elabo- 
rately been demonstrated as existing between the salt previously 
examined and the acetate of copper. — As for the trustworthiness of 
the crystallographic determinations, suffice it to say Niekles com- 
municates certain measurements of angles, according to which the 
sum of the angles of a # six-sided prism = 711°, (in cyanuric ether 

•j 

he simply assumes that in the combination ocP . coPoo each of the 
4 angles ocP : ool’oo was as much less than 120° as each of the 


(1) Annual Report for 1847 and 1848, Vol. 1. 

(2) l.aur. u. Gerh. Coiupt. lleud. 1849, 347. 

(3) ll.id. 348. (4) Ibid. 367. 

( ■') Laur. u. Gcrb. Coint. Rend. 1849, 452. 
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2 angles ooP : ooP larger than 120°). Nickles believes that the 
planes of truncation of the two different edges of a rhombic prism are 
only at right angles to one another, when the prism itself is a right rhom- 
bic one ; and in acetate of baryta, containing 3 atoms of water (if wc 
place confidence in Brooke's measurements, as we ought to do), he has 
confounded similar and dissimilar planes with one another. — The 
following may show his mode of drawing conclusions: Nickles tries 
to demonstrate analogies in the forms of two bodies, by comparing 
one of the forms in a fixed position, to the other, first in one, then in a 
different position; and by assuming the angles which have been found 
in both positions as a proof of a similar elaboration. lie finds that 
in different salts, of similar acids, containing various amounts of 
water, there is something constant, namely : prisms with angles of 
80 — 82°; and something variable: the more obtuse terminal acu- 
minations, the more water there is in the salt : and he not only pays 
no attention to the fact that the planes of acumination are some- 
times similar, and sometimes dissimilar, but also that they sometimes 
rest upon the more acute, at others upon the more obtuse edges of 
the prism. From the above wc arc now justified(l) in not following 
the author into the detail of his crystallographic statements, or into 
the exposition of the laws which he thinks he has discovered, viz. : 
that the salts of the acids C n H n are isomorphous when they con- 
tain corresponding amounts of water; that they are hemimorphous 
when they differ in that respect ; that analogous ethers are isomorphous 
or (which he states to be the same) paramorphous ; that the corre- 
sponding salts of analogous organic bases arc isomorphous; that 
salts of the same organic base, but of different acids, arc hemimorphous; 
that glvcocine occurs in two different forms, and that its salts may 
be arranged in two groups, according as they contain the glvcocine 
of one or the other form ; that however the two forms of glycocinc 
and all its salts are hemimorphous, that malic acid and tartaric acid 
are probably hemimorphous, and that the bitartrate of ammonia and 
bimalate of ammonia are isomorphous. 

Relations between Composition and Specific Gravity. — Avogadro(2) 
has published a treatise on the necessity of distinguishing between the 
weights of chemical equivalents, and the weights of the molecules 
inteyrantes in investigating the specific or atomic volumes, lie states 
that the equivalent of a substance docs not? necessarily represent the 
relative weight of an integral molecule, but that the latter may be a 
multiple or an aliquot part of the former ; that therefore the true 
atomic volume is by no means represented by the quotient obtained 
by dividing the equivalent weight by the specific gravity, but that it 


(!) Sec also Marignac’s opinion, Arch. Ph. Nat. Xll, 236. 
(2) Arch. Ph. Nat. XI, 285. 
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is a simple multiple, or submultiple of this quotient. He considers 
that the atomic volume of gaseous elements is always to be assumed 
equal ; that in others it is found to vary even after reduction (multi- 
plication or division of the above-mentioned quotient by 2, 3, or other 
numbers), but in such a manner that a greater atomic volume belongs to 
the more electro-positive, a smaller one to the less electro-positive, 
elements. Avogadrohas endeavoured to give a numerical expression 
to the electro-chemical state of bodies, and terms the numbers he 
has adopted, numbers of affinity ; he thinks he has discovered that 
the relation between the numbers of affinity is as the cubic roots of 
the atomic volumes. We are unable to examine the detail of his 
proofs and arguments, as the treatise throughout has reference to 
former investigations of his own. 

Naumann has tested the view he formerly (1) expressed w'ith 
regard to the condensation of the. atoms of water in mixtures con- 
sisting of acid and water by comparison with Bineau’s more recent 
experiments on the sp. gr. of dilute sulphuric acid(2). He found 
that this view is confirmed with regard to the more concentrated mix- 
tures, but not for. those which contain more water than SO s + 3HO. 

W. A. Miiler{3) has endeavoured to use Pierre’s observations on 
the sp. gr., and the boiling-points of various fluids(4), in order to 
test the positions advanced by 11. Kopp : that the boiling-points of two 
analogous substances, possessing a difference of composition of 
x Co H 2 , differ by a constant value, about x . 19°, and that there is a 
similar difference between the specific volumes of every two such sub- 
stances, by a constant value of about 18’7(5). Miller is of opinion 
that these assumptions arc in opposition to facts, as the numbers 
resulting from Pierre’s observations, which should be actually iden- 
tical, exhibit too many discrepancies. We subjoin these numbers, 
and also add those which result from H. Kopp’s observa- 
tions (G). A comparison between the two shows that the chief 
discrepancies which Pierre has observed are contradicted by Kopp’s 
experiments, and that the results obtained by several observers for 
the same substances, differ much more than the differences between 


(1) Annual Report for 1817 and 1848, Vol. 1, 33. 

(2) J. Pr.-Chem. XLV1, 385. 

(3) Clietn. Soc. Qu. J. 1, 363. 

(4) Annual Report for 1847 and 1848, 44. 

(5) Kopp had on a former occasion (Ann. Ch. Pharm. XLI, 79) pointed out that the 
spec, volumes of analogous compounds of otliyl and methyl differ at the ordinary 
temperature by about 18-7 ; he has since (Ann. Ch. Pharm. L, 71) determined the 
difference of the spec, volumes for a difference of composition C 2 H 2 and for the boiling 
temperatures of the substances in Question, more accurately at about 21*8 (the numbers 
of spec, volumes of course refer to the atomic weights adopted in this Report). 

(6) Annual Report for 1847 and 1848, 48. 
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the individual numbers, which, according to Kopp’s view, ought to 
be identical.'. 


Result of a Comparison of 


For C a II 2 thc difference of the 


Alcohol and pyroxylic spirit . . , . . 

Iodide of ethyl and iodide of methyl 
Bromide of ethyl and bromide of methyl 
Acetate of ethyl and acetate of methyl . 
Butyrate of ethyl and butyrate of methyl 
Acetate of ethyl and formiate of ethyl . 
Butyrate of methyl and acetate of ethyl 
Butyrate of ethyl and acetate of ethyl . 
Butyrate of methyl and acetate of methyl 
Butyrate of methyl and formiate of ethyl 
Butyrate of ethyl and formiate of ethyl . 
Butyrate of ethyl and acetate of methyl 
Hydrated oxide of amyl and alcohol . 
Hydrated oxide of amyl and pyroxylic spirit 


against Kopp’s doctrine. 

ThermoloicT- Sources of Heat. Evolution of Heat In Chemical 
Combination. — Favre and Silbermann(l) have measured the 
quantity of heat evolved during the combination of oxygen, _ chlo- 
rine, bromine, iodine, and sulphur, with some metals and non-mctallic 
substances. In most instances, it was necessary to make the deter- 
mination in an indirect manner, and here the principle was adopted 
that the heat which becomes latent when two elements arc separated 
is equal to the heat given off w r hen these elements combine w r ith each 
other. 


boiling-points 
according to the 
experiments of 

Pierre, j Kopp. 

spec, volumes 
according to the 
experiments of 

Pierre. | Kopp. 

0 ' 

0 

0 

0 

120 

12*9 

19-3 

19-9 

26*2 

— 

17*5 

I — 

27 -1 

— 

200 

— 

15-0 

18*0 

14*7 

2.3*0 

10*9 

18*9 

30 9 

2.3-5 

21*2 

19*4 

20 0 

22-7 

27*9 

21*0 

7*0 

18*8 

17-1 | 

20-2 

13 5 

! 211 

21-3 ; 

19*8 

10-4 

21*2 

24 '0 

20 5 

131 

20 8 

22 0 ! 

20 0 

210 ; 

21*7 

198 ! 

19*5 

19*3 | 

220 

17-8 | 

17*0 

20-3 ! 

20 3 

1G*3 j 

16*4 

j 20-1 | 

20*2 

proof in favour 

than 


Chlorine was combined with hydrogen in the calorimeter, the hydro- 
chloric acid formed was absorbed by a large quantity of water, and the 
product, in tlxc form of chloride of silver, weighed. 1 grm. of hy- 
drogen developes with chlorine 23783 heat-units. 

Direct union of chlorine with metals could only he effected in the 
case of copper. Other metals had either to he dissolved in dilute 
hydrochloric acid, or their anhydrous oxides were combined with 
dilute hydrochloric acid. The latter method may be employed to 
check the former, but is only available if the metal is not attacked 
by dilute hydrochloric acid. In either case the product remains in 
solution. In order to obtain the results for the anhydrous product, 
the heat has to be added, which becomes latent during the process 
of solution in the water. — The heat of combination of iodides and 


(1) Compt. Rend. XXVIII, 627; Arch. Ph. Nat. XI, 124; Ann. Ch. Pharm. 
LXXII, 206. 
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bromides may be obtained in the same way, or we may subtract the 
amount of heat developed during the substitution of chlorine for 
bromine and iodine from the heat of combination of the respective 
chloride. 

The heat of combination of metals with sulphur may be deduced 
in the same way, after previously ascertaining the heat evolved 
during the combination of sulphur and hydrogen. The latter was 
determined by measuring the heat produced by allowing hydro- 
sulphuric acid to act upon a solution of sulphurous acid in water 
the chemical process that takes place in this case, is expressed by the 
formula S0 2 + aq. + 2 HS = 2 HO -p 3 S + aq. The numbers 
for the alkaline sulphides were obtained by the action of sulphuretted 
hydrogen upon solutions containing the oxides in excess; and those 
lor the insoluble metallic sulphides by the mutual decomposition of 
alkaline sulphides and metallic salts. 

The heat of combination of the various metals with oxygen was 
determined in three different ways: — 1. By the action of water on 
the alkali-metals, in which case the evolution of heat is due to three 
different causes, i*amely, to the combustion of the metals, to the com- 
bination of the oxides with w r atcr, and to the decomposition of the 
water. 2. By dissolving a metal in dilute hydrochloric acid. 3. By 
the precipitation of one metal by another. 

The results obtained under the supposition of the product being 
anhydrous, are given in the following table : 

Heat-units developed by the •union of one equivalent of metal 
with 



O 

Cl 

Br 

I 

S 

Potassium 





101527 

v 903 19 

77414 

45672 

Sodium . 





95*185 

— 

— 

— 

Zinc . • 




42450 

50296 

— 

— 

20663 

Iron . . 




37G0!) 

49036 

— 

— 

16788 

Hydrogen 




344G2 

23783 

9322 

—3606 

2748 

Lead . . 




27722 

45542 

32504 

*22932 

9164 

Copper . . 




2256!) 

30208 

— 

— 

9542 

Silver . . , 




7505 

35159 

26667 

18977 

6443 


Favre and Silbermann arc of opinion that in order to render 
these results, available for comparison they must be reduced for the 
case of dilute solution, as in the solid state the different aggregation 
of the molecules exerts an influence. If the calorific effects for the 
state of solution and for 1 equiv. of the metals be calculated, con- 
stant differences arc observed between the chlorine-, bromine-, and 
iodine-compounds, &c., of the different metals ; they have been termed 
moduli of the equivs. of heat by Favre and Silbermann. 
vol. in. c 
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1 Equivalent of the 
Metals. 

0 

Cl 

Br 

I 

S 

Difference be- 
tween the Eq. 
of Heat of the 
Metal 

and Potassium. 

Potassium ..... 

76239 

97658 

85814 

72625 

51003 

— 

Sodium 

73509 

94988 

83200 

69800 

46343 

— 2700 

Zinc 

— 

56566 

44778 

31378 

, 

— 41200 

Iron 

— 

52735 

40947 

27547 

— 

— 45000 

- Hydrogen 

34462 

40192 

28404 

15004 

— 

— 57400 

Lead 

— 

42188 

30400 

1700 

— 

— 55400 • 

Copper 

— 

35183 

23395 

9995 

— 

— 62500 

Silver 

— 

19151 

7363 

—6037 

— 

— 78500 

Modulus of the substitution 







of a nou-metallic substance 
for oxygen. ! 

— 

+ 21400 

+ 9600 

—3600 

—25200 



Chloride, bromide, and iodide of silverware insoluble; but the 
numbers given above have been calculated from nitrate of silver, as 
nitric and hydrochloric acids, &c. evolve the same amounts of heat, when 
combining with the same base to form a soluble compound. The 
table shows that the quantities of heat evolved by hydrogen and 
the metals bear nearly the same ratio as the affinities assumed in 
chemistry. — The communications made by Favre and Silbermann, 
during a series of years, of the results of their researches on the 
heat of combination, only now and then permit an insight into 
their mode of experimenting and conducting their calculations ; without 
which full confidence cannot be placed in the value of their conclusions. 
On the other hand, the frequent boldness of the hypotheses upon which 
they base their inferences, and which are often even made the founda- 
tion from which they deduce their numerical results, is less calculated 
to supply that defect than to excite suspicion. 

Favre and Silbermann have alfco discovered by the reaction of 
chlorine upon ammonia, that during the combination of hydrogen and 
nitrogen to form 1 equiv. of ammonia, 22724 heat-units are evolved. 

In a subseguent treatise(l), Favre and Silbermann have mea- 
sured the amount of heat evolved during the absorption of gases 
by charcoal. 


1 grin, hydrochloric acid gas evolved . . . . 

1 . „ sulphurous acid gas 

1 „ carbonic acid gas ....... 


heat- 1 grm. charcoal 
units. absorbed 

232*5 69*2 cubic cent. 

139-9 83*2 

129-6 45-2 


These quantities are greater than the corresponding quantities of 


(1) Compt. Rend. XXIX, 449; Instit. 1850, 43 ; Ann. Ch. Pharra. LXXII, 209. 
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heat rendered latent by evaporation ; for sulphurous acid gas the 
latter is = 94 - 56 heat-units. 

Favre and Silbermann also found the 

Latent beat of evaporation of iodine . . . . — 23*95 

Sum of the sp. heat from 180° to 107° : . 7*90 

Latent fusion-heat 11*71 

Sum of the sp. heat from 107° to 20° 4*71 


Difference of heat in vapour of iodine of 180°, and in solid iodine at 20° =48*27 

Sp. heat of liquid iodine =0*10822 

Sp. heat of solid iodine =0*05412 (Regnault.) 

• 

Here, as in water, the sp. heat of the solid substances is half of 
what it is in the fluid state. 

In a report on the development of heat in chemical processes made 
to the British Association , Andrews(l) observes that every change 
in the molecular condition of matter is attended by an evolution 
or absorption of heat, and that the quantity of heat evolved or ab- 
sorbed, bears a definite relation to the amount of mechanical or 
chemical activity. He makes the following separate propositions : 
a solution of a salt in water is always attended by an absorption of 
heat. If equal quantities of the same salt are successively dissolved 
in the same fluid, thq amount of latent neat decreases with each fresh 
addition of salt. — If a salt is dissolved in a fluid which already con- 
tains other salts, less heat is absorbed than if the salt is dissolved in 
pure water. When salts are dissolved in dilute mineral acids more 
heat is generally absorbed than if they are dissolved in water. — 
The amount of heat evolved during the combination of acids 
with bases, is determined by the basis, and not by the acid. One 
equivalent of a base in its combination with various acids almost 
always evolves the same amount of heat. — When a neutral salt is 
converted into an acid salt by combination with one or more equiva- 
lents of acid, no heat is evolved (2) j nor is there more in the union of 
two neutral salts to form a double salt. — On the other hand, when a 
neutral salt is converted into a basic one, eat is hevolved. — If a preci- 
pitate is formed on mixing tw r o neutral salts, there is invariably a trifling 
but a definite evolution jrf heat. The same report published results 
obtained relative to the combination of metals with acids, oxygen, 
chlorine, iodine, and bromine. In firoof of substances in various 
allotropic states evolving different quantities of heat when forming 
the same chemical combinations, Andrews quotes the combustion- 
heat of charcoal at = 8080, of graphite == 7778, of diamond = 7824. 


(1) Chem. Gaz. 1849, 407 ; Instit. 1849, 382 ; Ann. Ch. Pharro. LXXII, 210, 

(2) This in no way agrees with the results obtained by Favre and Silbermann, see 
Annual Report for 1847 and 1848, Vol. I, 37, 38. 
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Mechanical Equivalent of Heat. — In answer to the claims put 
forward by Joule(l), which we have quoted in the last Annual 
Report, Mayer (2) has proved that he not only was the first, in 1812, 
to state the proposition expressing the equivalence of heat and me- 
chanical power, and to give its numerical value, but that he actually 
based it upon undoubted and well-known physical data. 

Meanwhile, Joule has made some improvements in the apparatus, 
by means of which he determined the mechanical equivalent of heat , 
by friction in water, oil, and mcrcury(S) ; as the mean of forty expe- 
riments, he has found the equivalent of heat = 423 - 3 mctergrammes(4), 
which number he believes to be correct within of its actual value. — 

Joule looks upon th£ following points as settled by the results of his 
investigations: — 1. .The experiments on the friction of fluids confirm 
the views and observations of Davy and Itumford, that heat is 
not a substance, but a mechanical effect. 2. As the heat-effects 
occurring during the condensation and rarefaction of the air are equi- 
valents of the mechanical force consumed, it follows that the heat 
of elastic fluids consists only in the v is viva of their particles. 
3. The zero of heat, as deduced from the expansion of gases, is 278° - 5 
below the freezing-point of water. — It would be desirable that Joule 
had explained his conclusions more fully. His method of calculating 
the sp. heat of gases, from flic mechanical effect which they pro- 
duce, leads to results which materially differ from those obtained by 
the observations of de la Roche and Berard. 

Expansion toy Heat. — Regnault(o) found the relation of the co- 
efficients of expansion of atmospheric air under nearly ordinary 
pressure to that of a 2‘1 fold pressure, between 0°, and — 87° - 9 as 
(M)03G65 : 0'0036751, and the relation of the coefficients of expan- 
sion of atmospheric air and hydrogen within the same limits of tem- 
perature as 0‘003G65 : 0003G1G7. 

Specific Heat; Fusion; Latent Fusion-Heat. — Regnault, as is well 
known, has been led by his investigations on specific heat to conclude 
that not only in protoxide of silver, but also in potassa and soda, one 
atom of oxygen should be assumed in combination with two of the 
metal, so that in their atomic composition these oxides would cor- 
respond to suboxide of copper ; from which it follows that the atomic 
vreights of silver, potassium and sodium, are only to be assumed at 
half of what they are generally adopted in reference to that of oxygen, 
lead, &c., and of what we have given them in the Annual Report. 


(1) Compt. Rend. XXVIII, 132 and 199. 

(2) Compt. Rend. XXIX, 534 

(3.) Annual Report for 1847 and 1848, Vol. I, 41. 

(4) Report of the 18th British Association, Not. and Abstr. 21. 

(5) Ann. Ch. Phys. [3] XXVI, 257 ; Compt. Rend. XXVIII, 325; Inslit. 1849, 90; 
Pogg. Ann. LXXVII, 99 ; J. Pr. Chom XLV1I, 188. 
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Tlic cause for this assumption is, that then the law, by which in 
elements and chemical compounds of a similar constitution the 
sp. heats are approximately in an inverse ratio to the atomic weights, 
holds good also for substances which form an exception if their ordi- 
nary atomic weights and atomic formulae be retained. In support of his 
assumption, he now(l) quotes experiments which he has instituted on 
the sp. heat of potassium. This must be determined at low tempera- 
tures, as potassium is soft at the ordinary temperature, and contains 
a portion of its fusion-heat in a latent state. Rcgnault’s method 
of experimenting consisted in cooling known quantities of potassium 
or load by surrounding them with solid carbonic acid, and determin- 
ing the reduction of temperature which the substances caused in a 
known quantity of petroleum. By this means he found the sp. 
heat of potassium to be 5*83, 5*77, 5*40 times that of lead (the 
last determination he considers the most trustworthy) ; according to 
the ordinary view the atomic weight of lead is 2*61 times thift of 
potassium, but 5*29 times, if we adopt the assumption of Regnault ; 
in the latter case the above-mentioned law would also hold good for 
potassium. — In the same way, and with the assumption that the 
sp. heat of lead at low temperatures does not materially differ from 
that found (0*031 1) between 0° and ± 100°, Regnault determined 
the sp. heat of phosphorus between — 78° and + 10° = 0*1740, 
and that of ice within the same limits of temperature = 0*474. 

Regnault(2) determined the sp. heat of lead in a direct manner, 
between .— 7 7°* 75 and + 10° = 0 03005. — By experiments in which 
mercury, cooled down to — 77 c *75, was introduced into water of nearly 
the ordinary temperature, and the reduction of temperature deter- 
mined, the spec, heat of solid mercury between — 40° and — 77°*75 
was fixed at 0 31 30 and 0*03247 ; in this experiment it w as assumed 
that the sp. heat of liquid mercury betw een — 40° and the ordinary 
temperature Is equal to what it is between the latter, and + 100° 
(0*03332), and that the latent fusion-heat of mercury is, according to 
Persoh(3) = 2*82. -*The sp. heat of bromine as determined by 
Andrcws(4) (0*107 between 45° and 11°), does not agree with the 
law r of Dulong and Petit ; Regnault has also instituted new investi- 
gations into this subject. He found the sp. heat of liquid bromine 
«(the freezing-point being — 7 C *32) = 0*11294 between + 58° and 
+ 13°, = 0*11094 between + 48° and + 10°, = 0*10513 between + 10° 
and 6°. He determined the sp. heat of solid bromine between 


(1) Ann. Ch. Phvs. [a] XXVI, 2C1 ; Compt. Reiul. XXVIII, 325 ; Instit. 1849, 81 * 
Pogg. Ann. LXXVlI, 99 ; J. Pr. Chetn. XLVII, 121. 

(2} Ann. Ch. Phvs, [3] XXVI, 268; Pogg. Aim. fiX XVIII, 118; J. Pr. Chcra. 
XLVII, 4(>8. * 

(3) Annual Report for 184 7 and 1848, Vol. I, 58. 

(4) Ibid. Vol. I, 65. 
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sp.heat; — 78° and — 20° as a mean at 0*08432, and its latent fusion-heat at 
latent* 16*185, by ascertaining the reduction of temperature produced in the 
fusion- W ater of the calorimeter by solid bromine of various degrees of cold. 
The first number agrees with the law of Dulong and Petit, if half the 
equivalent of bromine be taken for its atomic weight. 

In continuation of his former investigations^!) Person(2) has 
communicated more accurate data (which - do jnot invariably agree 
with what he has formerly published) on the subject of sp. heat 
and latent fusion-heat. 

The fusing-point of crystallised chloride of calcium (CaCl, 6 HO) 
he found to be 28°*5 ; the sp. heat of the solid salt (below 0°) = 
0*345, of the liquid salt (as a mean between 80 and 33°*5) = 0*555. 
lie found the latent fusion-heat = 40*70 ; when calculated according 
.to Person’s formula(3) from the preceding data, it is = 39*58. 

He determined the fusing-point of crystallised phosphate of soda 
(2 NaO, 110, P0 5 + 24 HO) at 36°*4, the sp. heat ^f the solid 
salt below 0° = 0*4077. Salt that had been fused and again solidi- 
fied exhibited a greater and variable sp. heat, 0*676 to 0*776, which 
Person accounts for by the solidifying salt not forming the same 
chemical combination as the crystallised salt ; the latter was only 
produced during the solidification of the fused salt, if there was an 
excess of water ; therefore in making his experiments on the sp. heat 
of the liquid salt, and the latent fusion-heat, he provided for a slight 
excess of water, for the presence of which he made an allowance in 
his calculation. He thus found the sp. heat of the fluid salt between 
80° and 40° = 0*7467, the latent fusion-licat = 66*80 ; the latter he 
calculates according to his formula at 66*48. — Person points out 
that crystallised phosphate of soda possesses the same sp. heat, as 
is exhibited by a mixture of ice and anhydrous phosphate of soda 
(pyrophosphate of soda), having the same composition; and he 
renders it probable that the same relation holds good f&r the sp. heat 
in the fluid state, and for the latent fusion-heat. — When 100 grms. of 
crystallised phosphate of soda were mixed witjj 80 grms. of crystal- 
lised chloride of calcium (both in a state of minute division), a reduc- 
tion of temperature of from + 20° to — 29° took place. 

Person found that by fusing together 1 equiv. of nitrate of 
potassa, with 1 equiv. of nitrate of soda, we obtain a mass possessing 
a constant fusing-point (219°*8 of the air- thermometer). He dis- 
covered the sp. heat of this substance, below 60°, to he 0*235 ; 
when fused, between 340° and 230°, =0*352. The latent fusion- 
heat deduced from this is 44*5. The latter proved, on observation. 


(1) Annual Report for 1847 and 1848, Vol. I, 54. 

(2) Ann. Ch. Phys. [3] XXVII, 250; Cornpt. Rend. XXIX, 300 (in abstr.). 

(3) Annual Report for 1847 and 1848, Vol. I, 55. 
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to* be higher, =51 ‘4; hut he remarks that the double-salt, on 
cooling, exhibits the same .phenomenon as certain alloys(l), viz: 
a sudden evolution of heat below the point of solidification; if 
this quantity of heat, which is not liberated by’ a change in 
the molecular constitution until the occurrence of solidification, is 
allowed for in the computation, the latent fusion-heat, as observed, 
corresponds entirely with the result of calculation. — Person calcu- 
lates the latent fusion-heat of the double-salt moreover in another way, 
from the latent fusion-heat of nitrate of potassa and soda at 219°’8. 
We have already communicated the mode in which he makes, these 
calculations, in reference to a case which is perfectly analogous (2).' 

The fusing-point of the yellow bees J -wax of commerce he found 
to.be 61°*8, the sp. heat between 100° and 65°=0 , 499; between 
58° and 42°= 172 ; between 42° and 26° = 0 82 ; between 26° and 
6°=0-504; between 3° and — 21° = 0-4287. Pefson justly remarks, 
that in this case the heat, which, from the experiment, would 
appear as the sp. heat of the solid body, contains a certain amount of 
latent-heat, consumed in softening and incipient fusion ; he argues, 
that in substances like wax, the true sp. heat for the solid state can 
only be determined at very low temperatures, and even then not 
without being affected by the fusion-heat. — Spermaceti behaves like 
wax; the fusing-point of the former was determined, by Person, at 
42°'7, the sp. heat between 100° and 44°, =0 5292, between 3° 
and —21°, =03855. 

Person gives farther explanations of his views regarding the 
relations between latent fusion-licat, and the sp. heat in the solid 
and liquid states ; and between latent fusion-heat, and the coefficient 
of elasticity, lie had formerly found(3), that the latent fusion-heat 
of several non-mctallic substances is expressed by the formula, 
/=(160 + /)tf, l being the latent fusion-heat, t the fusing-point, 
d the difference between the sp. heat . of the body when solid and 
when liquid. He had also discovered (4), that there is a connection 
between the latent fusion-heat and the coefficient of elasticity, which 
may be expressed by the formula 

(q and q x are the coefficients of elasticity, p and p 1 the sp. gravities, 
l and /, the latent fusion- heats of two metals) ; by the introduction of 
a coefficient, which he determines by observations made on zinc into 
the latter formula, he deduces the term 


/= 0-001669 



(1) Annual Report for 1847 and 1848, Vol. I, 62. (2) Ibid. Vol. I, 57. 

(3) Ibid. Vol. I, 55. (4) Ibid. Vol. I, 100. 
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S fu.iJnV now expresses the latent fusion-heat of a body by the following 
fiwton- S® nera l formula 

heat - / 2 \ 

(160 + 0 rf+ 0-001 669 

the second part indicates the amount of heat necessary to separate 
the molecules, and liquify the substance; whilst the first represents 
the amo.unt of heat necessary to modify, or even to split the molecules ; 
the first part is stated to disappear in metals, in which it is proved, 
experimentally, that d— 0; whilst the second part has a trifling value 
in the non-metallic substances, which only possess a slight amount 
of tenacity. 

Person gives a description of a calorimeter, in which every 
correction caused by the influence of the surrounding temperature 
of the media is av&ided to the utmost, by enveloping the calorimeter 
itslclf in a layer of water, the temperature of which is always to be 
kept the same as that of the water in the calorimeter; for particulars 
we refer to the treatise, and the draw ing which accompanies it. 

Influence of Strong Heat on various Bodies. — Dcsprctz has insti- 
tuted experiments oil the effect produced upon various substances 
by intense heat. In the first series of cxperiments(l) he concen- 
trated the effects of various sources of heat, a battery of one hundred 
and eighty-five of Bunsen's elements of the ordinary size, a lens of 
90 centimeters in diameter, and a hydrogen-jet. Whilst under the 
influence of the battery alone, magnesia became pasty ; under the 
influence, of the battery and the lens, magnesia was volatilised in 
white fumes, and aeicular pieces of anthracite, 1 millimeter in thick- 
ness, and 3 centimeters in length, became pliable ; when exposed to 
the influonce of the battery, the lens, and the liydrogen-jct, the 
anthracite appeared to fuse. — In a second series of experiments^), 
he allowed four hundred and ninety-six of Bunsen's elenfents, 
which were arranged ip four rows, in such a manner that they were 
equal to one hundred and twenty-four elements of fourfold size 
to act upon a little rod of sugar-charcoal (4 millimeters in thickness, 
by 5 centimeters in length), in a rarefied space. The carbon was 
volatilised, and deposited on the surface of the glass, in the shape of 
a black, crystalline powder.* — In a third serics(3), he employed six 
hundred of Bunsen's elements, arranged in six rows. Silicium' 
rapidly fused to a globule, and then scratched glass ; boron is more 
fusible and volatile : the experiments with both these substances w ere 
made in an atmosphere of nitrogen. Titanium (prepared in the 
shape of a brownish powder from the bichloride), on being heated in 


(1) Compt. Rend. XXVIII, 755; Instit. 1849, 193. 

(2) Compt. Rend. XXIX, 48; Instit. 1849, 225. 

(3) Compt. Rend. XXIX, 515; Instit. 1849, 309. 
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a crucible of sugar-charcoal, under the bell of the air-pump, was 
almost entirely volatilised, and formed a reddish-brown metallic 
deposit on a porcelain dish placed over it ; this deposit was of a 
beautiful blue in nitrogen ; the non-volatilised residue formed white, 
or whitish-yellow laminae, and globules presenting, on being polished, 
a pale golden yellow surface ; their hardness was less than that of 
metallic tungsten, but nearly equal to that of corundum. Metallic 
tungsten, when heated in nitrogyn in the same manner, formed a 
slightly brown deposit on the superimposed porcelain dish, and was 
fused into a hard mass, whose fracture resembled that of hard steel ; 
it was even capable of scratching polished surfaces of ruby. 80 
grammes of palladium, and 250 of platinum, were easily fused. — In 
a fourth series of expcrimcnts(l) he arrived at the following results: 
that carbon is evidently volatilised in r'acuo under the influence of 
from 500 to GOO of Bunsen's elements, disposed in five or six rov^; 
that volatilisation also takes place, but more slowly, in a gas ; that at 
the temperature produced in this manner the charcoal can be bent, 
welded and fused ; that every variety of coal becomes softer in pro- 
portion to *the time it is exposed to the heat, and that it is finally 
converted into graphite ; that the purest graphite is gradually vola- 
tilised like the other varieties of carbon, but that the residuary sub- 
stance in experiments of this kind still continues to be graphite ; that 
the diamond, like other coal, is converted into graphite(2) under the 
influence of such heat ; and like other coal, when heated for a suf- 
ficient period, yields small fused globules; finally, that the formation 
of the diamond by the influence of powerful heat upon organic or 
carbonaceous substances is improbable. 

Ebullition. — liegu aul t .(3) has determined the boiling-point of car- 
bonic acid and protoxide of nitrogen. An air-tbermometer, the ball of 
which was surrounded with solid carbonic acid that evaporated sponta- 
neously, exhibited in various experiments a temperature of — 77° # 92 (the 
barometer showing 7G7 inm *3), — 77°*75,— 78°*1G, the last determination 
being considered as the most correct by Regnault; the thermometer 
showed nearly the same temperature — 78° 2G, when placed in an eva- 
porating mixture of solid carbonic acid and ether. For experiments 
in which it is desirable to cool substances strongly, such mixtures are 
more serviceable than carbonic acid alone, because they are better con- 
ductors of heat. — Protoxide of nitrogen, when evaporating in the atmo- 
sphere, invariably showed — 87°’90l; Regnault intends examining 
the variations of the boiling-point which this substance presents in 
reference to the variations of the barometer. 


(1) Compt Rend, XXIX, 709. Instil. 1849, 401 (in abstr). 

(2) Jacquel Ain’s Experiments in the Annual Report for 1847 aud 1848, Yol, I, 253. 

(3) Loe. cit. 20. 
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Latent iwt «f Aqueous Vapour. — According to Joule (1) the 586° 
of latent heat ip steam saturated at 100°, are so distributed that 42° 
are employed as vis viva by the pressure, and the remaining 494° are 
considered as the actual heat of vaporisation ; so that in an atmo- 
spheric engine without expansion, of 536° which the boiler contains, 
494° pass into the condenser, and only 42° are rendered available. 

Spheroidal state. — -Boutigny(2) has confirmed the fact, that the 
hand may be immersed into molten iron, bronze or lead, without being 
bumt(3). He states the experiment to succeed well when the skin 
is moist ; or better if the hand is rubbed with soap and smoothed, 
and then immediately before the experiment immersed in a cold solu- 
tion of chloride of ammonium saturated with sulphurous acid, or 
simply in an aqueous solution of chloride of ammonium. Boutigny 
explains the fact by assuming that the hand does not come into direct 
<yntact with the molten metal, as the moisture of the former at once 
passes into the spheroidal state (4). — He farther rcports(5) that the 
finger moistened with water perceives in molten lead the temperature 
of the water which is in the spheroidal state; if moistened with 
alcohol, it receives the impression of moderate warmth ; if with ether, 
an agreeable sensation of cold. The latter experiments cannot be 
made with fused iron, as it ignites alcolioi and ether. Boutigny is 
of opinion that bodies in the spheroidal state are bounded by a layer 
of matter, the molecules of which are so combined, that the layer 
may be compared to a solid envelope which is transparent, extremely 
thin and very elastic. He endeavours to prove this by the observation, 
that the currents which take place in the interior of a fluid presenting 
the spheroidal state, and which may be demonstrated by substances, 
e.g. charcoal minutely divided, never extend to this external layer. 

Tension of Vapour. — Groshans(6) has communicated observations 
on the corresponding temperatures, the boiling and freezing points of 
bodies. If the elasticity of aqueous vapour is termed p , the density of 
the vapour d (the density at the boiling-point, and under a pressure 
of 0 m ‘76=l), an optional temperature t, and the coefficient of expan- 
sion c, we have p = d - — — — ^ ^ . If in another body the den- 

sity of the vapour (the density at the boiling-point and under a 


(1) Instit. 1849, 368. 

(2) Ann. Ch. Phvs. [3] XXVII, 54 ; Compt. Rend. XXVIII, 593 •, J. Pharm. [3] 
XVI, 24 ; Ann. Ch. Pharm. LXXI, 295 ; Phil. Mag. [3] XXXV, 60. 

(3) Former observations on this point in Gehler's Physik. Wiirterbuch, neue Bearbeit. 
X, 503; Pliicker’s confirmatory experiments with fused iron, Pogg. Ann. LXXV1I1, 
425 ; Phil. Mag. [3] XXXVI, 137; Instit. 1850, 111 ; Arch. Ph. Nat. XIII, 140. 

(4) Annual Report for 1847 and 1848, Vol, I, 69. 

(5) Ann. Ch. Phys. [3] XXVIII, 158; Compt. Rend. XXIX, 471; J. Pharm. [3] 
XVI, 424. 

(6) Pogg. Ann. LXXVIII, 112. 
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pressure of 0 1, 76= 1), is termed d, the boiling-point = E, and a 

temperature corresponding to t = T, we have p = d 

As for corresponding temperatures, p has the same value in both 
formulae, d also possesses a similar value in both, and it follows that 

l + — \ + c T * f rom which the following formulae 


1 + c 
result : 


100 . 1 + c E 

rp fl m C JE) (1 + C () 1 

(1 + c . 100) c c 


0 ) 


/ = C 1 + g - 10 °) (j + £ T ) 1 

(1 + c E) c c 

E = (1 ± ^- 100 ) (1 + cT) 1 
(1 + c t) c c 


( 2 ) 

( 3 ) 


With the assistance of these formulae we are enabled to determine 
all corresponding temperatures, if the boiling-point E is known; and 
vice versa , if a single corresponding temperature has been observed, 
the boiling-point may be deduced. 

Groskans also points out that in several bodies, if the temperature 
which corresponds to the temperature 0° of water be sought for by 
means of the formula No. 1, we obtain temperatures which closely 
correspond to the freezing-points of these bodies ; in other words, it 
follows that the tension of the vapours of many bodies at their freezing- 
point is equal to that of water at the same temperature. 

lie also thinks that he has discovered several other facts regarding 
a law-like connection between density of vapour, boiling-point and 
atomic weight, and between boiling-point and atomic constitution ; he 
admits, how ever, that they only apply to a limited number of sub- 
stances, and even with regard to these rest upon very gratuitous 
assumptions. We are obliged to refer to the treatise itself. 

For the relations existing between composition and boiling-point 
v'uL supra, p. 15. 

Brame(l) has employed sulphur iij a state of very minute division, 
in w hich he terms it sulpliur-vcsiclcs ( utricules de soufre ), (comp. p. 7) 
as a test for the vapour of mercury. He states it to be much more delicate 
than gold leaf. He thus finds that the vapour of mercury at 12°, rises 
above 1 meter ; that even at 8° it appears to have no limited atmo- 
sphere, that at the ordinary temperature, it evaporates from amalgams 
and mercurial ointments ; that in the presence of sulphur-vapour and 
air, it is diffused according to the law of diffusion of gases ; and that 


Tension of 
vapour. 


( 1 ) Instit. 1849 , 403 . 
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it appears not to follow this law in the presence of atmospheric air 
and iodine-vapour, nor of the vapour of iodide of mercury which is 
then formed. 

Tension of Aqueous vapour in tne Air. — Re gnault in his researches 
on the tension of aqueous vapour in vacuo and in the atmosphere, 
had observed the former to be constantly rather higher thipi the 
latter(l), but admitted that the trifling difference (about ^ millimeter), 
probably depended upon a constant error, which he had not yet suc- 
ceeded in discovering. Victor Pi crre(2) has endeavoured to determine 
this point ; but his method appears but little adapted to the purpose, as 
the limits of errors are much more extensive than those in llcgnault’s 
experiments. His first results appeared to indicate a still greater 
difference between the tension in vacuo and in the atmosphere than 
Re gnault had found ; whilst 90 measurements which he has since 
published(3) argue an identity of tension in vacuo and in the atmo- 
sphere ; these were conducted at ordinary temperatures (between 10° 
and 20°), and are, therefore, less liable to error. 

Hopkins(l) points out that if we calculate the weight of the 
vapour in a column of air from the surface of the earth upward, by 
the tension which the vapour has at the surface, we obtain much too 
high a result. The reason being that the tension and density of the 
vapour of water at the surface is not the result of the pressure of 
the superincumbent column of vapour only, but also of the resist- 
ance of the atmosphere which is mixed with it, and which prevents 
the rapid diffusion of the vapour. 

Although meteorological notices scarcely come within the scope of 
the Report, the results obtained by Dove(5) on the amount of vapour 
contained in the atmosphere and the course of barometric variations, 
based as they arc upon numerous good observations in all zones, pre- 
sent too great an interest to be passed over in silence. As the vapour 
of water chiefly rises from the great surfaces of water presented by 
the sea and lakes, and spreads over the land ; and as the latter, on 
account of its greater capability of being heated, causes less precipitation 
in summer than in winter. Dove concludes that there is little difference 
in the amount of vapour in sea- and land-air in summer, but that in 
winter it diminishes as we recede from the coast to the interior of the 
continents. In fact, during the warmest months the elasticity of the 
vapour at the coast and in the interior of the continents under the 
same latitude differs but little, w T hilst the former exceeds the latter 


(1) Ann. Ch. Phys. [3] XV, 129 ; Pogg. Ann. LXV, 141. 

(2) Wien. Acad. Ber. 1849, April, 207. 

(3) Wien. Acad. Ber. 1849, June and Julv, 30. 

(4) Inst it. 1849. 351. 

(.V) Pogg. Ann. LXXV11. 309; Bcrl. Acad. Her, 1849, 145 ; instil. 1849, 348 ; Arch. 
Ph. Nat. XII, 305. 
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considerably in winter. In January it is 3'" in Cornwall, and only 
O'"*o in the interior of Asia. Dove also found that at all points of 
observation of the hot and temperate zones, the elasticity of the 
vapour contained in the air increases with the rise of temperature ; 
that this increase is most considerable in progressing from the colder to 
the warmer months in the district of .the monsoons, and especially at 
the northern boundary, that it is somewhat more considerable in North 
America than in Europe, under the same latitude, because the direction 
of the winds there is more southerly in the summer-months than in 
winter, while the reverse is the case in Europe. Dove’s tables(l) give 
the monthly mean of the tension of vapour, of the entire atmospheric 
pressure, and of the pressure of the dry atmosphere at 74 stations in 
Europe, America and Asia, on the northern as well as the southern hemi- 
sphere. — Dove has pointed out in former treatises the utility of sepa- 
rating the pressure of vapour from that of dry air in investigations 
on atmospheric pressure ; and explained how by this means the great 
daily and annual barometric variations which occur in sea- and inland- 
and mixed-climate (2) may be united under one point of view(3). The 
value, nay, the necessity of this mode of viewing the matter, has been 
demonstrated anew. The maximum of atmospheric pressure of the 
southern hemisphere corresponding in time to our summer, does not 
compensate the minimum of this pressure in the summer of the 
northern hemisphere ; over Asia there is a greater deficiency than 
is supplied in the south, consequently there must be in addition to 
the exchange of the atmosphere between the two hemispheres a lateral 
discharge. In order to estimate the extent of this exchange, the por- 
tion which at one time assists in bearing the column of mercury, and 
at another passes in the liquid state underneath the barometer, 
must be eliminated. Although in all latitudes the amount of vapour 
increases from the cold towards the warm months, it would still be 
the same for the whole earth at the same period if the relation 
between the solids and liquids were the same under all latitudes. In 
fact, the entire amount of vapour undergoes an annual periodic 
variation to which the dry air is not subject ; the latter only suffers a 
change of position, and it is, therefore, the more necessary to con- 
sider both separately. 

Lastly, JDove shows that the atmosphere is at no time of the 
year in a state of equilibrium, and that the points to which the pur- 
rent of the air is directed in the inferior, and from which it passes in 
the upper, regions, vary within the annual period. It is only by at- 
tending to the monthly barometric curves that the secondai’y causes 
of movement can be separated from the primary ones, and that a 

(1) Pogg. Ann. LXXVn, 383 to 390. 

(2) Pogg. Ann. XXII, 219, 234 ; LXX, 372. 

(3) Pogg Ann. LVI11, 177. 
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Tension of closer insight can be obtained into the meteorological processes. — We 
vmpour U *n. nrast refer to the treatise itself for the detail, aud especially for the 
“• variations of the amount of atmospheric vapour in different localities. 

Hydrometer. — Lefebvre(l) has tested Rcgnault’s condensing 
hygrometer(2), by comparing it with the contemporaneous indications 
of several chemical hygrometers. The points of the appearance and 
disappearance of dew at a temperature of 17° to 24° were observed. 
The mean values only differed by 1 per cent in the indication of the 
state of moisture from that of the chemical hygrometer ; the point at 
which the dew appeared showed a nearer approach to the chemical 
hygrometer than its disappearance. Comparison instituted with 
Danielles hygrometer, presented considerable differences. 

Radiation of Heat. Reflection of Heat from Metals.— — Provos- 
taye and Desains have found(3) the universally adopted opinion (4), 
that all kinds of heat-rays are equally reflected by metallic surfaces, 
to be incorrect. The heat-rays of a Lokatelli’s lamp were reflected 
in the following ratios : 


Metals. 

Direct 

Radiation. 

Radiation through 
Glass 

of 5 m ® in thickness. 

Radiation through 
Rock-salt. 

Speculum Metal . 

0-835 

0-74 

0*825 

Silver .... 

0*955 

0-91 


Platinum . . 

0-79 

0*655 

0-775 


It follows that those rays which pass through glass with the greatest 
facility are reflected by metals in a minor degree than other rays. On 
the other hand, the loss experienced by a pencil of heat-rays in passing 
through glass, must prove relatively more considerable, if it has pre- 
viously been once or oftener reflected from metallic surfaces. This 
fact has been irrefragably demonstrated by experiment. 

interference of Heat-rays. — Seebeck(5) has employed Fraucn- 
hofer’s "grating spectra/’ in order again to confirm the interference of 
heat-rays, although this had been positively proved by the experiments 
of Fizeau and Foucault(6), as well as by those of Knoblauch(7). 
He conducted sun-light, by means of a glass mirror, through a fissure 
of l*25in. into a dark room, and let it fall upon a telescope, 10 feet 


(V) Ann. Ch. Phys. [3] XXV, 110 ; Pogg. Ann. LXXVII, 152. 

(2) Ann. Cb. Phys. [3] XV, 129 ; Pogg. Ann. LXV, 135 and 321. 

(3) Ann. Ch. Phys. [3] XXVII, 129 ; Compt. Rend. XXVIII, 501 ; Instit. 1849, 122 ; 
Arch* Ph. Nat. XI, 44; Phil. Mag. [3] XXXIV, 471; Pogg. Ann. LXXVII!, 131; 
Ann. Ch. Pharra. LXXII, 136 (in abstr.). 

(4) Lam 6 Cours de Phys. 1840, III, 368 and 369 ; Pdclet. Traite de Phys. 4. edit. I, 
387 ; Dove, Repert. der Phys. 1841, IV, 344 ; Melloni, Ann. Ch. Phys. [2] LXXV, 371. 

(5) Pogg. Ann. LXXVII, 574, from the Her. der Math. Klass. d. K. Gesellsch. d. 
Wiss. zu Leipzig; Ann. Ch. Pharm. LXXII, 138 (in abstr.). . 

(6) Annual Report for 1847 and 1848, Vol. 1, $2. 

(7) Ibid. 
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distant, before the object-glass of which a fine grating (100 divi- 
sions to a Paris line) was applied. After the passage of the light 
through the eye-glass, a well-defined white field is observed in the 
middle, at both sides of this, dark spaces, and then the first spectra, 
&c. The black ball of Leslie's thermometer was first introduced 
into the middle, then into the dark spaces, and lastly into the first 
spectra. The mean values obtained by Seebeck for the three positions, 
were 2-05, 0-34, 1*1 ; which distinctly proves the interference of the 
heat-rays. In a second experiment which was conducted with a more 
delicate thermometer, the light passed through an opening of 1*5 in. 
in the shutter, and was received at a distance of 15 feet. The mean 
values in this case w-ere 7- 8, 09, 3 0. 

Polarisation of Heat-rays. — Provostaye and Desains(l) have 
instituted an investigation into the polarisation of radiant heat, which 
serves as a supplement to the researches of Knoblauch(2). Sun- 
beams w r ere thrown upon an achromatic prism of Iceland-spar, by an 
hcliostatc ; one of the two pictures that were formed was received 
upon a screen, the other passed .through an aperture ; and then, after 
going through the necessary reflections and refractions, struck upon a 
thermo-electric pile. The deviations of the galvanometer gave the 
measures of the intensities. On the principal section of the prism 
being directed horizontally, and the ordinary ray that was polarised in 
this plane being reflected by a mirror placed perpendicularly, at an 
an angle of 50° upon the pile, a deflection of 75° was observed ; 
whereas, if the prism was revolved 90°, the needle remained at 
perfect rest. This is a proof of the complete polarisation of both 
pencils, which were, moreover, found to be perfectly identical in point 
of intensity. 

On splitting a polarised heat-pencil by a doubly-refracting prism, 
the law of Malus relative to the intensity of both pencils was proved 
to be perfectly applicable. Let a be the angle formed by the principal 
section with the original plane of polarisation, the following intensi- 
ties, r, were obtained : 

a = 30° i = 0-75 a = 45° * = 0-50 
35 067 52 0-379 

i in every case = cos 3 a. 

The law of Fresnel, that in the reflection of polarised light from 
glass, according to whether the plane of polarisation is parallel or 
perpendicular to the plane of incidence, the intensities of the reflected 
ray are, 

sin 1 2 (i — r) Jf _ tg a (i— r) 

sin 3 (i + r) tg 3 (i + r) 


(1) Corapt. Rend. XXIX, 121; Instit. 1849, 241 and 276; Ann. Ch. Pliys. [3] 
XXVII, 109 ; Ann. Ch. Pliarm. LXXII, 139 (in abstr.). 

(2) Annual Report for 1847 and 1848, Vol. I, 90. 
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was likewise fully confirmed for the licat-rays, as proved by the fol- 
lowing numbers, in which the index of refraction of the black glass 
is assumed to be 1-52. 

1. The heat polarised in the plane of incidence : 


Angle of Incidence. 

Observed. 

Calculated. 


— 

— " 



Intensity. 

90° 

100 

100 

80 

551 

54-6 

75 

40*7 

40-8 

70 

30 6 

30-8 

00 

17-99 

18-3 

50 

11*66 

11 7 

40 

8- 08 

81 

30 

G'l 2 

6*1 

20 

5 03 

5-0 

The heat polarised 

perpendicularly 

to the plane of incidence 

90° 

100 

100 ‘ 

80 

24*00 

23*0 

75 

11-00 

100 

70 

4 34 

4*15 

28 

300 

2-91 


Reflection from metallic surfaces gave the following results : 



Steel. 

1 Speculum Metal. 

Platinum. 

I. TI. 

Silver. 

I. 

If. 

I L 

11. 

I. 

II. 

30° 

0-04 

0*506 

' 0-669 

0018 

* 0 47 

0-373 

0*80 

0*845 

50" 

0*094 

0*4 08 

: 0*740 

(U579 

— 

— 

0*87 

— 

70" 

0-834 

— 

j — 

— 

0-75 

0-31 

0*930 

0*81 

7 2"- 5 

— 

— 

| 0-895 

0-415 

— 

— 

1 — 

— 

76" 

0*87 

0.271 

i — 

— 

— 

— 

— 

— 

80" 

0-90 

0 29 

| 0*938 

0-440 

0*802 

0-38 

0*954 

0-83 


It is obvious that the intensity of the ray that is polarised in the 
plane of incidence grows with the angle of incidence, whilst the ray 
that is polarised perpendicularly to the plane of incidence descends to 
a minimum of intensity, and then again increases. _ The minimum of 
reflection appears to take place for platinum and silver at 70° ; for 
speculum metal at 72 0, 5 ; for steel at 76°. 

Here too the heat exhibits a deportment which is entirely analogous 
to that of light ; thiB is demonstrated by a comparison which the 
authors institute between their own results and those which Jami n (l) 
has obtained in regard to light and the values calculated according to 
Cauchy’s formulae. They also convinced themselves that half of 
the sum of the intensities of the rays polarised in the two planes is 


(1) Annual Report for 1847 and 1848, Vol. I, 135. 
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equal to the intensity of the un polarised heat which is reflected at 
the same angle of incidence. 

The same inquirers(l) also investigated the state of polarisation of 
the heat-rays proceeding from heated bodies, and found that the rela- 
tion between polarised and unpolariscd heat cannot differ much for 
luminous and non-luminous sources of heat. Provostaye and 
Desains employed for their investigation a column, consisting of two 
laminae of gypsum, upon which the rays, which proceeded from the 
source of heat at an inclination of 70° to the ‘normal, formed an 
angle of incidence of 55°. Under I. we give the deflections of the 
galvanometer, occurring when the plane of emission of the rays is 
parallel with the plane of refraction of the gypsum column. II. 
applies to the case of the two planes being perpendicular to one another. 

Source of Heat. 1. 

Red-hot platinum foil .... 24 0, 5 

The same, rather below red-heat 11 0, 2 
Perfectly dark platinum . . . 4 0, 5 

Poisson had found it difficult to reconcile the existence of the 
equilibrium of temperature in spaces which neither receive heat from 
without, nor discharge it outwards, with the fact of polarisation by 
reflection ; in order to remove the difficulty he had assumed that 
the dark heat-rays are not polarised, while on the introduction of 
luminous heat-sources the equilibrium of temperature does not con- 
tinue. — This assumption is inadmissible, as the polarisation of the 
dark heat-rays is proved ; besides, it is unnecessary, if we consider 
that the heat which is emittdU by a surface-element, is partly reflected 
and partly radiated from the substances; and that these two 
amounts of heat are polarised in planes, which are perpendicular to 
one another, and consequently bear the relation of natural heat, if 
they are equal in point of intensity. 

Rotation of the Plane of Polarisation by the Magnet. — As the 
analogy existing between light- and heat-rays has not been in any 
way disproved, it was to be expected that an action of the magnet 
upon the plane of polarisation of the heat-rays would be observed ; as 
Faraday has discovered an action in tile case of light. — We reported 
last year(2) that Wartmann thought he had observed such an action ; 
it has now been indubitably proved by Provostaye and Desains(3). 
Tin y conducted a sunbeam that was reflected by the heliostate, 


U Relation of 

the two Deflections. 

8°*3 ' 2 95 

3°*5 3-20 

l°-5 300 


(1) Compt. Rend. XXIX, 757 (in abstr.) ; Ann. Ch. Pharm. LXXII, 141. 

(2) Annual Report for 1847 and 1848, Vol. I, 191. 

(3) Ann. Ch. Pliys. [3] XXVII, 232; Pogg. Ann. LXXVIIT, 571 ; Compt. Rend. 
XXIX, 352; Instit. 1849, 322; 1850, 27 ; Phil Mag. [3] XXXV, 481 (in abstr.); Ann. 
Ch. Pharm. LXXII, 1 44-; Arch. Ph. Nat. XII, 136. 
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notation through an apparatus of polarisation, consisting of two achromatic 
plane of calk-spar prisms. The polarised heat had to pass, between the two 
t?o°n a bythe prisms, through a layer of flint-glass, of 38 mm in thickness, which 
magnet, was placed between the two poles of an electro-magnetic a})paratus of 
Rumkorf. — The thermo-pile w hich the heat-rays impinged upon last, 
was placed at a distance of 1 meters from the electro-magnet, the 
needle was removed still farther. It was not in the slightest degree 
affected by the electro-magnet, either when at rest or when de- 
flected. As long as the flint-glass was not introduced, the needle 
retained its position unaltered, whether the current was interrupted, 
or whether it passed in one (A) or the other direction (B). In five 


series of experiments 
were obtained : 

with the 

flint-glass, 

the follow 

dug deflections 

Current A 

21-2 

22*8 

19-5 

14*9 

21-7 

No Current . 

1 8*8 

20 5 

18 3 

11*8 

18-4 

Current 13 

— 

18-5 

17*2 

8*7 

14-9 


We may therefore conclude that there is n<W doubt about the 
magnet producing an effect upon the flint-glass, and through it. upon 
the plane of polarisation of the lieat-rays. Provostaye and 
Desains point out that in these experiments it is best to cross the 
two prisms of the polarising apparatus at an angle of 45°, as the 
difference cos 2 (45° — o') — cos 2 (45° 4- 8) = sin 2 8 is considerably 
greater than cos 2 (90° — 8) — cos 2 90° = sin 2 8. For light the cross- 
ing must certainly be under 90°, as the eye is less capable of distin- 
guishing differences of light than of estimating the entire absence of 
light. 


Kinetics. Forces In General. Inertia of Matter. — L. Thines- 
Csetnekv(l) has made an attempt to introduce a new axiom in 
physics, which, however, so far as we are able to judge of the author’s 
deductions, neither rests upon a sound basis, nor has led to results 
of any consequence. 

Weighing is generally considered as the simplest mode of deter- 
mining the quantity of matter contained in a given space ; it being 
assumed that the weights of really equal quantities of matter of 
various known substances are equal. — Thines-Csetneky is of 
opinion that physicists have blindly and thoughtlessly adopted this as- 
sumption of the astronomers, for whose purposes it undoubtedly suffices. 
The assumption, according to his view, leads to the conclusion of the 
infinite compressibility of matter. The author does not, however. 


(1) Physikalischer Beitrag zur Chemie, Linz,' 1849. 



KINETICS. 


35 


state how this conclusion is arrived at. But he requires that, on the Kinetic*, 
contrary, it be assumed that the same force, e. g. gravitation, produces Ko [ i j e8 
an unequal effect upon equal quantities of matter of a different general, 
chemical nature, or that different values of inertia (i) appertain to Matter 0 * 
these equal quantities of matter ( s ) ; consequently the product s . i is 
what has hitherto been designated mass (m) or m = s . i . — We may 
undoubtedly assume every quantity subdivided into an unlimited 
number of factors ; but if we do so to quantities of a physical 
character, it is imperative that the reality of the factors be proved, 
i . e. that the facts be adduced which lead to their assumption. All 
phenomena of motion have hitherto been accounted for without view T - 
ing matter apart from its fundamental property of inertia. Thines- 
Csctneky's new doctrine starts from the laws of isomorphism. He 
contends that when isomorphous substances are mutually substituted, 
equal quantities of matter should replace one another. As in this 
case, very unequal weights replace one another, as for instance, 35*5 
chlorine are replaced by 127 iodine, the only alternative that remains 
is unequal inertia, b^wliich equal quantities of matter, though under the 
influence of the same force, still produce an unequal pressure on the 
scale. — As Thincs-Csetneky does not assume a continuity of 
matter, but even concedes the existence of intervals between the 
atoms and molecules, there is no reason why he should substitute the 
idea of equal quantities of matter for atoms and surrounding spheres of 
equal volume. II%evidently offends against the fundamental maxim 
of Newton, that we should not assume more causes of natural 
phenomena than are necessary or sufficient for their explanation. — If 
indeed equal quantities of matter were necessary to fill equal spaces, 
dilatation by heat would increase the quantity of matter, and if the 
amount of inertia depended upon the chemical character, it would 
appear very remarkable that the weight of the compound is always 
equal to the weight of the component parts. — As Thines-Csetneky 
in deducing his conclusions, takes for granted the equation upon 
which his considerations are based, as well as the numerical values of 
the constants which he employs, wc arc incapable of forming a 
judgment upon them. 

Motion without Force. — Boucheporn(l) has again renewed the 
attempt to deduce the law of motion of the heavenly bodies from 
the mere resistance of the aether ; he admits of no gravitation, and 
even accounts for the laws of motion generally by reference to the 
impenetrability and inertia of matter without the assumption of a 
force. These absurd attempts are not novel, nor are they likely to 
find much support ; it is therefore unnecessary to say any more on 
the subject. 


(1) Compt. Rend. XXIX, 107 ; Instit. 1849, 260. 
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Equilibrium of Solids. Parallelogram of Forces. — Pratt, 
in his work on mechanics, has founded his demonstration of the 
parallelogram of forces upon the equation 

{/(*)}%{/ (I-S)} 1 2 3 =1- 

He now(l) communicates a solution of this equation, by which 
f (5) = cos 

Ettingshausen(2) has given the proof of the direction of the 
resultant of two forces acting at a right angle in a new form ; it 
requires the determination of the function from the condition 

/M +/(r) =/(f 

which can only be done with the assistance of the higher branches of 
analysis. 

Elasticity. Coefficient of Elasticity.— Forbes(3) has used the 
appax-atus of s'Gravesande for the purpose of measuring the 
modulus of elasticity of steel. — If the steel wire be stretched hori- 
zontally by a weight T, s being the length, and D its depression, 
caused by a weight P, attached in the middle, the modulus of elasti- 
city can be calculated from the approximate formula P — 2 7’.— 

+ M (— \ . Forbes found in steel M = 81) '000 '000 grains; 1 foot 

of wire weighed 11 grains, consequently M = 19303 kilogrm. for a 
transverse section of 1 1 j mn) , assuming the sp. gr. at 7'83. 

Coefficient of Elasticity determined by Torsion. — III consequence 
of the establishment of a museum of measures and weights, destined 
to contain the standards of all the European states, Kupffcr has been 
induced to enter upon experimental investigations into the elasticity 
of metals and their expansion by heat ; he has published some of 
the results obtained in reference to the former property. (4) — lie 
proceeded according to Coulomb's method: to the end of a wire, 
10*5 feet long, a rectangular rod was attached and suspended hori- 
zontally ; weights were now' suspended from the rod in pairs at equal 
distances from the centre he then observed the time of the vibrations 
produced by the torsion of the wire. For this purpose a small mirror 
was applied in the prolongation of the suspension-wire, from which, 
by means of a telescope placed at some distance, the divisions of a 
scale surrounding the apparatus, could be read. The time of the 

(1) Phil. Mag. [3] XXXIV, 201. 

(2) Wien. Acad. Ber. 1849, Fehmar, 155. 

(3) Phil. Mag. [3] XXXV, 92. 


(4) Pet ersb.- Acad. Bull. VII, 289. 
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vibrations was calculated from the formula t=T (1— ctVs) (for 
very small vibrations), which was deduced from the experiments 
themselves ; T is employed to designate the observed, t the cal- 
culated time of vibration, s the amplitude, a is a constant w r hich 
varies in different metals ; whence it follow s that the increase in the 
time of a vibration with an increasing amplitude certainly does 
not depend exclusively upon the atmospheric resistance, but also upon 
the nature of the elastic substance. — Kupffer has discovered that 
when the surfaces become very considerable, the reduction is no longer 
in proportion to the square roots of the amplitudes. In all his 
own experiments, this relation continued applicable. The reduction 
to the vacuum has a considerable value ; it is independent of the 
time of the oscillations. 

Let l represent the length of the wire, r its semi-diameter, J the 
momentum of inertia of the weight, and t the time of vibration. 


then w r e obtain n- 


7T 2 J 


nl 




'5 


n representing the 


weight 


which applied to the rod at the distance 1 from the centre, causes it 
to Ascribe an arc equal to the radius, ^ designating the same w r eight 
for a cylinder, the height and radius of which = 1, and 8 the elongation 
of the same cylinder by the weight-unit attached at the lower end. 
The coefficient of elasticity is easily calculated from the quantity 8, 
and Kupffer found by this method, 


Coefficient 
of elasti- 
city deter- 
mined by 
torsion. 


Iron No. - 1 . 18571 Platinum 15924 

„ No. 2. 17850 Silver 7080 

Brass 9440 Gold 6794 


The numbers represent the weight in kilogrammes, which would 
double the length of a wire of 1 square millimeter in section. 

Kupffer subjoins a few comparative observations on the effect 
of heat and of external tractile powers. — A cylinder, the height and 
semi-diameter of which = 1 , is warmed 1° by mdir heat-units, m 
being the sp. heat, and d the density of the substance. The elongation 
thus produced must, consequently, be proportional to mdi r 2 .8, so that 
if a. represents the expansion of the metal by heat, x — c.md. 5. 
The value of c calculated from the experiments made with iron, brass, 
platinum and silver amounted indeed so nearly to the same mag- 
nitude, that the coefficients of expansion calculated from the mean, 
differed hut very slightly from those obtained by observation. — 
Kupffer also calculates that the heat required to elevate the tempe- 
rature of a cylinder of water of the above-mentioned form, from 0° to 
100°, exerts a pressure of 4352 atmospheres. 

The coefficient of elasticity increases with the temperature in the 
same manner as the coefficient of expansion. . Kupffer deems it 
probable that the former also increases with the tension, and purposes 
deciding this question by a future series of experiments. 
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We have mentioned, on a former occasion (1), that Werthcim 
was induced by the results of his experiments on the elongation of 
elastic rods, to attribute a different value to a constant in Cauchy’s 
formulae. This does not alter the relations hitherto observed between 
the coefficient of elasticity on the one hand, and the velocity of sound, 
( the longitudinal and lateral vibrations or the flexion, on the other ; but 
it modifies those existing between the coefficient of elasticity and the 
angle of torsion and the vibration of torsion. If q is the coefficient 
of elasticity, and l the length of the rod, which describes the angle 
\f/ by a force P, applied at the distance It, Wcrtheim(2), gives the 

formula q= ^— — - — , for a cylindrical rod of the radius r -, for a pris- 
matic rod, the square transverse section of which has the side h, adopt- 


16 PRl 


ing Saint-V enant’s(3) corrections, he makes 0 = vr- o v, if 

' * 0-841 • A 1 2 3 4 5 6 7 8 9 - ’ 

a cylindrical rod, whose weight = w, makes n rotatory vibrations in a 

2 « * 
second, we obtain P= — - 


nr 


Wertheim has employed the 

experiments of Coulomb(4), Duleau(5), Savart(6), Giulio(7), and 
Bevan(8) in order to calculate with the aid of the above formulae, the 
coefficient of elasticity of cast-steel, of several varieties of iron and 
copper, and of brass; he thus arrives at results which completely 
accord with the values found by elongation and lateral inflection. — 
The relation of the number n of the longitudinal vibrations of a rod 
that is fixed at its centre and free at its extremities, to the number ri 


of the vibrations of torsion, determined by Poisson at = V 

. n 


7 % 

= 1-5811, now- proves to be -,= V^ = 16330. Savart’s experi- 
ments led him to the number 1-6668, Werthcim by his experiments 
witli cast-steel, iron and brass, obtained 1*6309. — The alteration in 
the equations of elasticity above alluded to has thus again been con- 
firmed. 

Based upon the development which we communicated in the last An- 
nual Report, Saint-Venant(9) has employed the values of ^ deter- 


(1) Annual Report for 1847 and 1848, Vol. I, 96. 

(2) Ann. Ch. Phys. [3] XXV, 209 

(3) Annual Report for 1847 and 1848. Vol. I, 93. 

(4) Mem. de 1' Acad. 1784 

(5) Navier, lemons dc mecan. a l’ecole es Ponts et Cliaussees, I 105. 

(6) Ann. Ch. Phys. [2] XLI, 373. 

(7) Mem. de l’Acad. de Turin, 1842, 329. 

(8) Phil. Trans. 1829. 

(9) Compt. Rend. XXVIII, 69. 



KINETICS. 


39 


mined by Wertheim, which have just been quoted, in order to dis- 
cover in what ratio the coefficient G ( coefficient d’ elasticity de glisse- 
ment) is smaller than the true coefficient E (of elongation). From older 

E 7V^ 

and more recent experiments, lie arrives at the mean — =2*48. 

Wertheim(l), however, remarks that we cannot rely upon the 
equations used for obtaining this result, and that the experimental 
results employed are not available for comparison ; whence it follows 
that the soundness either of the more ancient or recent mathematical 
theory of elasticity receives no corroboration by results thus obtained. 

Equilibrium of Elastic Solid*. — Clausius(2) has communicated his 
views on the modification which must occur in the data from which 
the formulae for the equilibrium and motion of elastic solids have 
been calculated. He has not yet developed improved formulae upon 
this new basis, still we consider it to be advantageous to follow 
him in his well-digested considerations. — The last Annual Report(3) 
contained the announcement that the theory hitherto adopted, indi- 
cates in the elongation of an elastic rod from the length 1 to 1 4-S, an 
increase of volume of 1 to 1 + p, whereas the direct measurements 
of Wertheim gave nearly JS instead of 48. — Wertheim has at- 
tempted, as we also stated, to reconcile the formula; of Cauchy with 
his own results by a suitable determination of the constants ; Clau- 
sius allows this to be perfectly admissible in the equations which 
Cauchy has developed, as he did not consider an elastic body as an 
aggregation of molecules, but as a continuous mass (4); the relation 
of two constants still remains a subject for determination in this case. 
On the other hand, Clausius finds fault with Wertheim for intro- 
ducing his experimental result into the formula), w r hich are de- 
duced^) from the consideration of molecular actions, as in these the 
relation of the constants has no longer to be determined. If three 
planes parallel to the co-ordinate planes pass through a point x, y y 
z, in the interior of an elastic body, and the forces of pressure or 
traction operating upon them be decomposed according to the three 
axes, w e obtain nine components, among w hich three pairs of equal 
components occur, which may be designated as follow r s(6). 


'or the plane of y z 

with 

A, 

F, 

E 

x z 

>> 

F, 

F, 

D 

xy 

yy 

F, 

D, 

C 


(1) Compt. Rend. XVII l, 126. 

(2) Pogg. Ann. LXXVI, 46. 

(3) Annual Report for 1847 and 1848, Vol. 1, 96. 

(4) Exerc. de Matliom. Ill, 160. 

(5) Ibid. 188 and 213. 

(6) Ibid. 46 and 48. 
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If the substance is homogeneous, and presents no difference, e.g., 
of elasticity, in its original condition, in regard to different directions, 
those six components have the following valucs(l) : 

A ~ {(3*+G)^ + (fl-G) (5j + |$ + G) A 

B= {(8 R+G)^ y + { R-G) (g + f|) + «} A 

C= {(3 R+G) +(R-G) (£U g) + C} A 

D = < S+G > Gs+Si)* 

* < K+c > (S£+k)* 

F= (B+0) (#■£)*• 

Here £, £, represent the displacements of the molecule contem- 

plated in the direction of the three axes, and A the density of the 
solid. The forces of pressure or traction are, therefore, dependent 
upon two constants R and G . So long as R A depends upon the co- 
efficient of elasticity of the substance, we obtain, as Clausius has 
shown, the signification of G, if in the above formulae we make £, 
V and £ = 0, for we have then 

A — B — C — G A, and D — E — F — 0, 

or A, B and C are the tensions which were in operation in the substance 
under consideration, in its primary state ; and if this state was one 
of cqulibrium, and the molecular forces alone operated in its interior, 
it is evident that G A, in the above formulae, represents an external 
force, e. (/.- atmospheric pressure, which is entirely independent of the 
internal condition of the body; and that it cannot, as Wcrtheim 
required, be subjected to the relation G = — £ R . Thus, too, the 
conclusion ceases to hold good, which Wcrtheim deduced from this 
condition(2), viz., that the molecular attraction is inversely as the 
14th power of the distance between two molecules, a result which 
even Wertheim does not appear to have viewed with implicit con- 
fidence. 

Clausius proceeds to test the hypotheses from which the formula) of 


(1) E\erc. dc Math. Ill, 230. 

(2) Ann. Ch. Pliys. [3] XXIil, 70: Annual Report for 1817 and 1848, Vol. I, 07. 
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Cauchy and Poisson, given above, have been deduced. The 
former reduces the terms of summation contained in the most general 
form to nine, by assuming(l) that the molecules are arranged sym- 
metrically in relation to three planes which pass through the point 
3c y y , z y and are parallel to the co-ordinate planes ; so that a single 
molecule is separated by each of the three planes from another which 
is placed perpendicularly opposite to it at an equal distance ; the nine 
terms are reduced to the constants R aiftl G by the farther assump- 
tion (2) that the values of the sums are not altered if the three directions 
be changed, or the entire co-ordinate system be made to revolve. — 
We are not, however, justified in assuming so regular a disposition 
of the molecules even in bodies homogeneous and equally elastic in all 
directions, the opinion commonly adopted being that these bodies should 
be considered as a confused mass of separate molecular groups arranged 
in crystalline forms. — Poisson has therefore endeavoured to simplify 
the number of the above-mentioned terms in a different man- 
ner. lie assumes that the molecules arc so equally distributed 
between two spherical surfaces of the radii r and r + Sr, surrounding 
the molecule under consideration, as a centre, that an integration 
may be substituted for the summation. As this consideration cannot 
possibly apply to the sphere immediately surrounding the molecule, 
Poisson has recourse to the very improbable hypothesis, that the effect 
of the molecules in the immediate vicinity, being very small, may 
be altogether neglected ; he is thus led to a conclusion which 
has already been pointed out as inadmissible, namely, that there is a 
definite relation between R and G . — Lame and Clapcyron have like- 
wise constructed equations upon the same basis, which entirely cor- 
respond with those of Cauchy and Poisson. 

Clausius farther shows that the difference between theory 
and experience does not result from these objectionable hypothe- 
ses, as the same equations of equilibrium are obtained without 
them and without assuming anything but what is inherent in the 
nature of the bodies. — lie points out, that if we examine the elasticity 
of a body by compression or expansion, we never arrive at the 
knowledge of the action of single molecules, but even in the smallest 
transverse section invariably deal with the aggregate operation of 
innumerable molecules and molecular groups. He states, that as 
the experiment only affords mean values resulting from the most 
varying arrangement of the molecules, in calculating the tensions, the 
terms above referred to might also be deduced on the assumption of a 
normal system of molecules ; the normal system being one in which 
a mean, and, consequently, regular distribution of molecules is 
assumed, so that integration may at once be substituted for summa- 
tion even for the sphere in tlicir immediate vicinity. 

1 (1) Excrc. (it! Mat hem. Ill, 227. (2) Ibid. 228. 
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However, as there must necessarily be a reason for the non-agree- 
ment of theory and experience, Clausius seeks for it in an internal 
change which bodies suffer under the influence of external forces ; this 
W. Weber terms the secondary effect of elasticity ( elastische Nach- 
vrirkung) and he has studied it in silk threads and metals. — The 
fact that the coefficient of elasticity obtained from lateral and longi- 
tudinal vibrations (especially in Wcrtheim’s numerous experiments) 
has always proved much more considerable, than when derived from 
elongation-experiments, has been explained by Wertheim as resulting 
from the heat which is alternately evolved and absorbed during the 
vibrations ; he has accordingly calculated from those numbers, for 
many bodies, the relation of the sp. heat for a constant pressure to 
the sp. heat for a constant volume. Wertheim ought, as Clausius 
observes, to have for this purpose employed the formula 



as the question is about the propagation of the vibrations along a 
rod, and not about their spherical propagation. If this formula be 
actually employed, the numbers obtained for brass, copper and espe- 
cially for gold are of such abnormal magnitude, that a second co-operat- 
ing cause necessarily suggests itself ; in fact, it is the secondary effect 
of elasticity which, not having sufficient time to take place in the 
vibrations, necessarily renders the coefficient of elasticity obtained by 
elongation-experiments too small. — In order to render the new assump- 
tion available in the mathematical treatment of elasticity, Clausius 
proposes to consider the condition of equilibrium apart from that of 
motion. 

lie states that, to the former, the formulae of Cauchy arc appli- 
cable, which he has developed for elastic bodies considered as a 
continuous mass, as in this case by an experimental determination of 
the constants, the secondary -effect can be introduced. — That assuming 
a secondary effect to be impossible, on account of the rapidity of 
the vibrations, the formulae hitherto in use may be retained for the 
state of motion ; that in the other case the secondary effect will be taken 
into account, if in determining the elongations, not only the actual, but 
also the previous state of the body be regarded. The resulting 
equations would then serve to exhibit, in addition to the ordinary 
laws regarding duration, propagation of the vibrations, &c., farther 
peculiarities ; they would, for instance, explain why the duration of the 
state of vibration varies so much in different bodies, although the 
external impediments, such as atmospheric resistance and friction 
may be the same. — As to the actual nature of the secondary effect, 
Clausius inclines towards the view of Poisson, namely, that the 
.molecules of solids do not operate equally in all directions round 
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their centre of gravity j he deems it probable that “ when a body 
of this kind is subjected to external forces, which operate unequally 
upon it on different sides, e.g., when 'it is extended in one direc- 
tion, whilst in another it remains free, or is even compressed, that 
the molecules, besides being displaced, are also slightly turned, as 
they follow the unequal tensions in reference to the direction of 
forces.” The particles, probably, do not turn in this manner and 
reassumc their previous position immediately on the commencement 
and cessation of the force. — Finally, we make room for the wish 
expressed by Clausius, that many physicists may engage in in- 
quiries into the doctrine of elasticity ; it cannot as yet be considered 
as complete, and extended researches are necessary to afford a firm 
basis for a more extended theory. 

Vibrations of Elastic Plates. — Poisson had given the theory of the 
vibrations of elastic plates, which are made to vibrate in their centre. 
The lowest note of the disc causes the formation of one circular nodal 
line; the next higher note causes two. Poisson determined the 
radius of these nodal lines by calculation, Savart by experiment, as 
follows. 

First note. Second note. 

Poisson .... 0*6806 r 0*3915 r 0*835 r 

Savart .... 0*0810 r 0*3850 r 0*8414 r 

We mentioned in the last Annual Report(l) that Wertheim, in 
consequence of the results of his observations, had proposed* an 
alteration in the equations of elasticity ; he has introduced them 
into Poisson’s formula: for the vibrations of a circular elastic 
disc(2), and calculated the radii of the circular nodal lines anew. 
He has also measured them repeatedly with an iron disc, three brass 
and three glass discs, the coefficients of elasticity of which had 
previously been determined by a different method. Wertheim 
asserts that the new formula: agree rather better with the results 
of observation than the old ones ; still, even the former do not afford 
a satisfactory concordance : this he explains by the neglect of certain 
quantities in the formula:, — as the weight of the disc, the square, and 
the higher powers of the thickness; &c. — Smaller discs yield more 
accurate results, and, according to Wertheim, their vibrations may 
serve to determine the coefficients of elasticity of crystals, at least, of 
those belonging to the Regular system. 

Kirchhoff(3) has generalised the mathematical theory of the 
vibrations of an elastic disc, even more than Poisson ; he not only 
finds the concentric, but also the diametrical nodal lines, and by 


(1) Annual Report for 1847 and 1848, Vol. I, 96. 

(2) Compt. Rend. XXIX, 361 ; Instit. 1849, 314. 

(3) Ibid. 753. 
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their number determines the number of vibrations, or the pitch of 
the note. His formulae, however, offer no decision for, or against 
Wertheim’s alteration of the constants of elasticity, as the nodal 
lines calculated by the latter do not well agree with Chladni's 
experiments ; they harmonise better with some experiments of 
Strehlke, which have been privately communicated to us, than 
those calculated with the old constants, but they do not satisfactorily 
agree with either. 

General Theory of Motion. — OstrOgradsky(l) has commu- 
nicated a treatise on the integrals of the general equations of 
motion. 

Geometrical Laws of Motion. — Sonnct(2) has published an ab- 
stract from a work on the Geometrical Laws of Motion, as an 
extension of the labours of Poncelet, Poinsot, and others on 
this subject. 

Problem of notation. — Jacobi (3) has given a new and elegant 
solution of the problem of the rotation of a body which is not sub- 
ject to the influence of accelerating forces. 

Equilibrium ana Motion of Fluldt*. — D’Estocquois (4) lias de- 
veloped the fundamental equations of the equilibrium and motion of 
fluids, with reference to their consisting of systems of molecules, 
which are at a certain distance from one another. 

Challis(5) communicates the derivation of an equation which 
he considers absolutely necessary for the theory of the motion of 
fluids, and w r hieli he terms the equation of continuity ; the equation 
hitherto known by that name he proposes to call the equation of the 
inertia of the substance. If ip = 0 designates a relation between the 
co-ordinates sc, y, z of the fluid particle and the time t, the new 
equation is : 


dxL 
d t 



= 0 


in which A is an arbitrary factor. For the derivation itself, we must 
refer to the place quoted. 

Hydraulics. — Boileau(G), assisted by the French Ministry of 
War, has established a hydraulic observatory in the Artillery School 
at Metz, and instituted extensive investigations on the course of the 
water in channels, and over weirs, and through locks. Wc are only 
in possession of the reports, made to the Academy by Morin, on 


(1) Petcrsb. Acad. Bull. VIII, 33. 

(2) Compt. Rend. XXVIII, 43 ; Instit. 1849, 9. 

(3) Ibid. XXIX, 97. 

(4) Ilud. 172. 

(5) Phil. Mag. [3] XXXIV, 512. 

(6) Compt. Rend. XXII, 215; XXIII, 137; XXIV, 957 ; XXV, 6; XXVI, 97; 
XXVII, 484; XXVIII, 110, 173; XXIX, 517; Instit. 1849, 25, 41, 362. 
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Boileau*s researches; the treatises themselves have appeared in the Fri ^ lo ° 
“ Recueil des Savans Etrangers ” water. 

Friction of water. — Rawson(l) has communicated experiments 
on the friction of bodies, such as. boats, &c., which rock to and fro 
in the water. He made cylindrical bodies swing round their axes, 
first in air and then in water. lie ascribed the prolongation of the 
period of vibration exclusively to friction, and based his calculation 
upon the assumption that the friction increases with the depth below 
the level of the water, proportionally to the pressure exerted upon the 
surface-unit. — The same inquirer has made experiments (2) on the 
mechanical force necessary to disturb the statical equilibrium of float- 
ing bodies of different shapes ; neither the results of the latter, nor 
those of the former experiments, have been published in detail. 

Dynamics of Oases. Passage of Hydrogen through Metals. 

It has been known some time that if hydrogen, escaping by a capil- 
lary jet, under a pressure of from 10 to 12 centim., be directed 
against a sheet of paper, the gas passes on as if there were no paper, 
so that it heats platinum to redness, at a distance even of several 
centim. behind the paper. — Louyet(3) has observed, that hydrogen 
also passes through gold- and silver-leaf, — as spongy platinum, that 
is wrapped up in several folds of gold- or silver-leaf, becomes red-hot 
when exposed to a current of the gas. The current also passes through 
a thin layer of gutta-percha, as obtained from the solution in chloro- 
form, but not sensibly through a thin lamina of glass, as obtained by 
blowing a glass globe. 

Apparatus. — We subjoin the following remarks on sundry ap- 
paratus : 

Perrcaux(4) has constructed a spherometer whose three feet, 
placed at the angles of an equilateral triangle, are moveable ; by 
this means the instrument is available for the measurement of the 
curvature of lenses of a small diameter. — Brunner (5) also has an- 
nounced the construction of a new spherometer. — Regnault(6) has 
reported to the Academy on an improved cathetomctcr of Perrcaux, 
as well as on a machine for making longitudinal and circular divi- 
sions, by the same artist ; their object is not so much extreme accu- 
racy, as greater economy for physical laboratories. — Wagner (7) 
announces a new construction of clockwork, by which, instead of 
the intermitting jerking motion, we obtain one that is uniformly 
continuous. The apparatus is also intended to indicate the time in 

(1) I ns tit. 1849, 350. (2) Ibid. 351. 

(3) Bull, de l’Acad. Roy. de Belg. 1848, II, 297 ; Instit. 1849, 7 ; Fogg. Aim. 
LXXVII1, 287 ; J. Fr. Chem. XLVI, 189. 

(4) Compt. Rend. XXV11I, 282; Instit. 1849, 65. 

(5) Ibid. XXIX, 742. 

(6) Ibid. XXVIII, 528 and 529; Instit. 1849, 129 and 178. 

(7) Ibid. XXIX, 701 ; Instit. 1849, 394. 
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ing, by a single regulator. It will also serve to break and restore 
an electric current in very short, regular intervals (to T ilir of a 
second)! — Andraud(l) has suggested a syphon with continuous 
motion ; by its long limb it takes up a jet of compressed air, which 
carries the water up foaming; this escapes by the short limb, and 
can be thus returned to the reservoir. — We have also to mention a 
new r pumping apparatus by Girard (2), which has been very favour- 
ably received by the Commission of the Academy ; an hydraulic 
wheel (a courbe serpentante ) by Caligny(3); hydraulic machines 
a mouvement alternatif et a niveaux constants , applicable to small 
currents of water, by Caligny (4) ; an apparatus for the condensation 
of gases, by Eortin-Hermann (5) ; a self-registering barometer, 
which marks an observation every live minutes during tw T onty-four 
hours, by Scliultzc(G) ; a barometer, by Stampfcr (7), which indi- 
cates the mean height of the barometer during any given periods 
(the barometer is connected with the pendulum of a clock, the move- 
ments of which vary according to the elevation or descent of the 
mercury). — -Babinct(8) has described a sympiezometer, which serves 
for the measurement and distinct recognition of the sudden variations 
of the barometer dependent upon strong gusts of wind. It consists 
of a glass vessel, capable of containing about 1 litre, the bottom of 
which is covered with a few centimeters of water; it is then closed 
hermetically with a cork, through which a tube, of an inner diameter 
of 1 to 2 mm , passes down below the level of the water. By inflation, 
the air in the vessel is so much condensed as to bear a column of 
water rising above the vessel. If the vessel is protected by a covering 
against the influence of temperature, the rise and fall of the column 
of w r ater shows very trifling variations in the atmospheric pressure. 
Gusts of wind cause a variation of from 1 to 2 mm , more powerful ones 
3 mm and upwards; Babinet has never observed gusts which pro- 
duced a variation of more than from 6 to 7 mm . 

An anemometer has been suggested by Phillips(9), which is based 
upon the measurement of the quantity of water evaporated by the 
wind. 

Terrestrial Dynamics. Universal Attraction. — Ellis has com- 
municated to the Royal Society a Treatise by Smythies(lO) on the 
Universal Law of Attraction. 

(1) Compt. Rend. XXIX, 502. 

(2) Ibid. XXVIII, 308; Instit. 1849, 74. 

(3) Instit. 1849, 214. 

(4) Compt. Rend. XXIX, 333 ; Instit. 1849, 276, 299, 404. 

(5) Ibid. XXVIII, 8. 

(6) Pogg. Ann. LXXVI, G04. 

(7) Wien. Acad. Ber. 1849, March, 221. 

(8) Compt. Rend. XXVIII, 521 ; Instit. 1849, 129; Arch. Ph. Nat. XI, 121. 

(9) Instit. 1849, 54. (10) Phil. Mag. [3] XXXV, 234. 
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Determination of the Density of the Globe. — F orbes(l) communi- 
cates some remarks on Robinson’s proposal to determine the density 
of the globe by the deflection of the plumb-fine, or of the level of a 
liquid surface caused by the flood-tide in places where, at the time of 
the spring-tides, it attains a height of about 100 feet, as, e.g., in 
Annapolis, in Nova Scotia. Forbes demonstrates that even in the 
most favourable case, the deflection of the plumb-line does not 
amount to more than 0 5 seconds, and concludes that these measure- 
ments cannot therefore possibly lead to a safe result. 

Variation of Gravitation on the Surface of the Globe. — Stokes(2) 
has delivered a discourse in the Cambr. Philos . Soc. on the changes 
in gravitation on the earth’s sui’face, which the Phil. Mag. reports 
( loc . cit.). The author has, it a]) pears, proposed to himself the determi- 
nation of a general relation between the form of the surface and the 
changes in gravitation, by the assistance of the doctrine of potentials, 
without making any assumptions relative to the distribution of matter 
in the interior of the earth. — In another part of the Treatise, thfi author 
considers the influence of the distribution of sea and land upon the 
changes of gravitation. Stokes accounts for the gravitation being 
rather less on the continents than at sea-stations, by the elevation of 
the surface of the sea at the coast, caused by the attraction of the 
land, in consequence of which, the elevation of the continents is 
found too small. Hitherto the ellipticity of the earth, as calculated 
by observation of the pendulum, has been found too great ; a fact 
which Stokes explains by too great a number of sea-stations having 
been taken into calculation for the lower latitudes ; this evidently 
depends upon a misapprehension, as, according to the view just given, 
we should expect the very reverse. — Stokes, finally, gives formula; of 
correction for calculating the influence of land and sea upon gravita- 
tion : for which, of course, an approximative acquaintance with the 
elevation of the continents and the depth of the sea, is necessary. 

Intensity of Gravitation on the Ellipsoid. — Laplace had found that 
if at any point of a rotating ellipsoid the normal be prolonged to the 
axis, the intensity of the gravitation at that point is proportional to 
the length of this normal, and inversely proportional to the square of 
the diameter of thp equator. Rochc(3) has generalised this propo- 
sition for an homogeneous ellipsoid, with three unequal axes. The 
gravitation at any point of the surface is proportional to the length 
of the normal from this point to the section of one of the three 
principal planes of the ellipsoid, and inversely proportional to the 
square of the axis perpendicular to this plane. 
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(1) Phil. Mag. [3] XXXV, 95. 
(3) Instit. 1849, 252. 


(2) Ujid. 228. 
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Equilibrium of Fluids. — The same mathematician (1) has investi- 
gated the equilibrium of fluid masses which, in addition to the attraction 
of their own molecules,* arc subject to that of a distant point, which 
possesses the same angular velocity as the fluid body. The forms are 
elongated or flattened ellipsoids, according to the magnitude of the 
angular velocity or of the rotation -moment of the fluid. — The results 
are employed (2) for the determination of the form of the satellites. 

Flattening of a rotating Fluid Mass. — Rochc(3) quotes a law, dis- 
covered by Huyghcns, that if in a fluid mass rotating on an axis 
the centrifugal force at the equator is small compared to the gravita- 
tion, the flattening is equal to half the quotient of both forces. 
Roche proves the correctness of Huyghens’ assertion, that this 
result is independent of the law by which gravitation varies according 
to the distance; and he remarks that Laplace (Mec. cel . V. 6) 
appears to have been in error in regard to this point. 

Theory of Tides. — Bronwin(4) directs attention to the imperfec- 
tion ofthe mathematical theory of the tides. He states that it does 
not indicate the retardation of the commencement of these phe- 
nomena ; so that, apart from special auxiliary hypotheses, theory 
would make them coincide with the respective phase. He is of 
opinion, that in order to complete the theory, it is necessary to take 
into consideration the lateral displacement of the particles of water. 
The first task that Bronwin undertakes, is to render Laplace’s 
equations integrable by making 8 }>, or the variation of the pressure, 
a complete variation. We must refer to the treatise for the cal- 
culation. 

Dynamics of Earthquakes. — Mallct(5) has given an interesting 
account of all the statical and dynamical conditions which precede 
and accompany earthquakes. He also indicates those points which 
especially deserve the attention of observers. 


Acoustics. Theory of Undulation. Longitudinal and Lateral 

Waves. — A concussion affecting the interior of a medium, which 
is equally clastic in every direction, gives rise, to two kinds of waves, 
namely, a longitudinal wave, commonly called sound-wave, and a 
lateral wave, the velocity of which is said by Cauchy to bear to the 
former the ratio of 1 : a/ 3. — Adopting the alterations which Wert- 


(1) Compt. Renrl. XXVIII, 762; Inst.it. 1849, 193; Report by Cauchy, Cotnpt. 
Rend. XXIX, 376. 

(2) Instit. 1849, 204. (3) Ibid. 60. 

(4) Phil. Mag. [3] XXXV, 187, 264, 338. 

(5) Instit. 1849, 359. 



ACOUSTICS. 


49 


hcxm(l) has introduced in the formulae of elasticity, we may now 
calculate the relation of the velocities as 1:2. As the formulae are 
in reality intended for a medium of unlimited extent, an experimental 
confirmation is almost impossible. — Wertheimis of opinion that a 
substitute for the required experiment may be found by a more care- 
ful attention to the horizontal and vertical concussions accompanying 
earthquakes ; and that we might thus discover the unequal velocity 
of propagation of two varieties of waves. 

The application of the calculation to media of a circumscribed 
cxtcnfenappears to offer insurmountable obstacles. Wertheim points 
out a fact, which he thinks proves that the two wave-trains are pre- 
sent in this case. If a rod, or a fluid column, be made to vibrate 
longitudinally, we hear, besides the note proper to the longitudinal 
vibration, its lower octave. Savart(2) attempted to explain this 
latter note by a lateral inflection of the rod caused by the longitudi- 
nal movement. Wertheim, on the other hand, ascribes it to the 
lateral wave ; and in addition to other arguments opposes to 
Sav art’s mode of explaining it the fact, that the lower note which 
he has frequently himself heard is also produced in fluid columns. 
He considers Savart’s explanation here quite inapplicable. 

Propagation of Sound. Velocity of the Propagation of Sound. 

Challis(3) has continued his endeavours to deduce the velocities 
of undulatpry motion in elastic media, and especially of sound in the 
atmosphere, from the fundamental equations of hydrodynamics. On 
this matter he has been engaged in constant polemics with Stokes(4). 
— Challis has discovered in the course of his researches, that we cannot 
assume the waves in elastic media to be either plane or spherical ; 
they cannot be the former, because according to an investigation of 
Earnshaw‘(5), “a plane wave cannot be transmitted through any 
fluid, unless it extend completely across the medium from boun- 
dary to boundary ■” and Because, according to Challis’s deduc- 
tions from the equations of hydrodynamics, different parts of the 
wave move with different velocities ; spherical weaves again are 
incompatible with the principle of constancy of mass. It 'is this 
last point which is chiefly the subject of dispute between the two 
above-named mathematicians. — Challis docs not determine the 
actual form of the wave ; his calculations (6), which do not permit 
of condensation, conduct him to the following formula for the 


(1) Compt. Rend. XXIX, 697 ; Instit. 1849, 394. 

(2) Instit. 1849,415. 

(») Phil. Mag. [3] XXXIV, 88, 284, 353. 

<4) Ibid. 52, 203, 348. 

(5) Trans, of the Cambr. Phil. Soc. VI, part. 2, 203. 

(6) Phil. Mag. [3] XXXIV, 88, 353. 
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Propaga- / . 

‘ioSnd velocit y propagation: »=a a/ 1 + — , and by the deternn- 

Velodly of ' / 71 

the pro- / 4 

P “smi t nd 0f na ^ on °f v=a a / 1 + — tj in which a represents the well- 
known velocity of sound by Newton. The formula makes 
v=916-322 / y/ 1 + ~ = 1086-25 feet, whilst observation has 

given 1089-42 feet. — The factor V 1 H — % here occupies the 


place of the well-known correction of Laplace, and is almost identi- 
cal with it in numerical value, — C hall is rejects the view, that ail 
increase in the velocity of sound may arise from heat becoming latent 
or free, according to the rarefaction or condensation of the parts of 
the waves. He is of opinion that heat is instantly diffused through 
space, and that an increase of temperature can be effected only in 
closed spaces in which the walls reflect the heat-rays over and 
over again in a short period. — Airy lias formerly opposed Challis 
on this point, as Moon(l) has done lately. Chalris, however, whilst 
he again objects to the illogical proceeding of Stokes, states the dis- 
cussion to be terminated as far as he himself is concerned (2), and to 
this Stokes gives his assent (3). 

Airy, however (4), having published some views relative to plane 
w r aves being possible in spite of the above-stated results of Challis, 
the latter has thought necessary to give another rejoindcr(5). — Airy 
certainly arrives at the same result as Challis, viz., that the farther 
the waye advances, the less uniform becomes the velocity pf the pro- 
gressive fpd retrograde motion in waves both of water and of air. 
lie assumes this to be the cause of the w^ll-known curling, breaking, 
orssurge of the wave at its limits ; a phenomenon which is always ob- 
served when a strong tidal wave is propelled a considerable distance 
up a river. Airy is of opinion that this interruption . of the con- 
tinuity of the atmospheric waves must induce the conversion of a 
musical note into a noise. In order to render the analogy between 
the two phenomena plausible, he adduces the fact, that hissing sounds 
are not re-echoed, just as broken waves are not thrown back by a 
perpendicular wall ; and, also, that as the broken waves pass along a 
shingly beach without changing their form, the well-known whisper- 


(1) Phil. Mag. [3] XXXIV, 13C. 

(2) Ibid. 449- * 

(3) Ibiil. 501* 

(4) Ibid. 401/ 

(5) Ibid. XXXV. 241. 
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ing galleries conduct a gentle whisper, but not musical notes, along 
the vault. 

In his reply, Challis again reverts to Stokes’ illogical proceeding, 
and observes, in reference to Airy's views, that they are opposed to 
experience, as everyday observation, as well as Biot's experiments, 
prove that words and musical notes are conveyed unchanged to a con- 
siderable distance, and that for this reason the waves must essentially 
preserve their shape. 

Propagation of Sound In Elevated Regions. — Martins(l) commu- 
nicates observations which he has instituted in company with Bra- 
vais on the propagation of sound in the attenuated atmosphere of 
elevated regions. They employed two tuning-forks which gave the 
note c for the production of sound ; the forks were screwed upon 
small sounding boxes, and bad to be struck with small rods. The 
first experiment was instituted at St. C heron, 150 m above the level of 
the sea, between 1 and 2 p.m. ; the note was heard at a distance of 
254 ,n , whilst it was audible at 379 ,u in the evening at 11. — In a 
second experiment on the Faulhorn, 2(>20 m above the level of the 
sea, when there was complete stillness, the same note was carried to 
a distance of G50 m . — Finally, in a third experiment on the large 
plateau of Montblanc, 391 0 ,n above the sea, the note was heard at 
the distance of 337 fn . If we assume that the intensity of a sound 
produced by the same moans is in the ratio of the density of the 
surrounding medium, aiul that it diminishes inversely as the square 
of the distances ; and if we accordingly reduce the distances to which 
the sound was observed to bo carried, to the density of the surround- 
ing air, we arrive at the following numbers : 


Propaga- 
tion of 
sound. 
Velocity of 
the pro- 
pagation of 
sound. 


Place of 
Observation. 

Elevation. 

Observed 
distance of 
Propagation. 

Jlarometric 
Pressure, 
at O'. 

Tempera- 

ture. 

Density Reduced 

of .Jjjkdi stance of 

Atmosphere^Fropagation 

St. Chcron 

150 m 

/ 254 m 
t 379 m 

744*3 mm 

7447 

24° 

17° 

0-900 

0-923 

268 111 
394 ,rl 

Faulhorn 

2620“ 

55 0 m 

558*5 

7°*2 

0*716 

650 m 

Montblanc 

3J)10 ,n 

337 lu 

447*9 

— 3°*5 

0*637 

422® 


Martins attributes the greater distance of propagation in elevated 
regions to the prevailing silence, and cpnsiders other influences, such 
as the absence of atmospheric currents, and dampness, which impair 
the homogeneous character of the air, of secondary importance. 

Refraction of tli© Rays of Sound. — D oppler(2), proceeding upon 
the conviction that the sound-rays are refracted whilst passing from 
one medium into another, has proposed to deduce the indices of refrac- 
tion from the total reflection. — The method which he suggests for 
performing the experiment as well as the calculation which he bases 
upon an observation of Colladon and Sturm, prove fchat Doppler 


(1) lnstit. 1849, 80. 


(2) Wien. Acad. Bcr. 1849, May, 322. 
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Refraction 
of the rays 
of sound. 


assumes the sound-rays to be deflected from the perpendicular in 
their transition from a solid or liquid body into the air, like rays ol 
light J now it is evident that the very reverse must take place, since 
the index of refraction is nothing else than the ratio of the velocity 
of . propagation in both media. 

Tones produced toy the .Electric Current. — The essay of 
Wertheim(l), which we communicated in our last Annual Report, 
has induced I)e. la Rive to continue his investigations (2) into the 
sounds produced by the electric current (3) ; his views are opposed to 
those of Wertheim, - inasmuch as he believes the sounds to depend 
not so much upon an external impulse exerted by the electric current, 
as upon a change of position produced in the molecules in the inte- 
rior of the substance. 

Iron-filings in the interior of a spiral coil are distributed in threads 
lying parallel to the axis of the coil, as soon as a current is passed 
through the latter; if the current is intermittent, the threads alter- 
nately form and disperse. We may imagine a similar disposition of 
the molecules in a magnetised iron bar ; the molecules vibrate round 
their natural position of equilibrium, if the current be intermittent. 
The observation made by Joule, that iron rods are elongated when 
magnetised, tallies with this view. It is evident that the above- 
mentioned effects are more marked in soft iron than in hardened 
steel. If the iron or steel have been magnetised beforehand, the coil, 
if it operates in a corresponding sense, gives rise to less powerful vibra- 
tions ; if it acts in an opposite sense it produces more powerful vibra- 
tions. 

An intermittent current passing through an iron wire, produces 
the same effect as it would do under the most favourable circum- 
stances whpn surrounding the wire. The external current is more 
effective tor steel wire, or very thick iron wire. The effect of the 
intermittent current is diminished in soft iron, but augmented in steel, 
by the simultaneous operation of the continuous current. The aug- 
menting effect in steel lasts a short time even after the cessation of 
the continuous current, and disappears by jerks. — All these pheno- 
mena are easily explicable, if we assume that the traversing current 
confers upon the molecules a transverse disposition in the same way as 
they are directed longitudinally by the surrounding coil, or by mag- 
netising. £ De la Rive has also illustrated, by means of iron-filings, 
the transverse effect of the traversing current under various circum- 
stances; he finally adds that Joule has observed iron rods to be 
shortened under the influence of a traversing current. 

If the continuous and intermittent currents are in opposite direc- 
tions, the tone produced by the latter in soft iron is diminished, and 

(lj Annual Report, 1847 and 1848, Vol. I, 120. (2) Ibid. 121. 

(3) Ann. Cli. l’bjs. [3] XXVI, 158, 
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an alteration, though no diminution, in the intensity of the~sound is Tone* 
heard in steel. In order to ascertain the influence of magnetisa- dn «d*by 
tion in the case of the intermittent current traversing, I) e la Rive ele t c h t * Jc _ 
placed a rod of soft iron on the two poles of an electro-magnet, but current, 
prevented metallic contact by interposing a playing card ; in order to 
render any displacement impossible, he laid a considerable weight 
upon the iron. The intermittent current caused a series of sounds, 
which became stronger and deeper at the time when the electro- 
magnet was in activity ; this depends upon a stronger oscillation 
between the longitudinal and transverse position. 

The experiments with other metallic (non-magnetic) conductors, 
which De la Rive describes in the second section of his treatise, are 
identical with those which we have communicated in the last Annual 
Report{l).» 

Reiterated Resonance. — We revert once more to the treatise of 
Duhamel(2) on reiterated resonance, concerning which we have 
already spoken in the last Annual Report(3). — It is an undoubted fact ' 
that the same body may, by vibrating, produce several notes simul- 
taneously. It is equally certain that the car is capable of receiving 
and t distinguishing many notes, the vibrations of which reach it 
simultaneously. As the atmospheric particles which convey the 
various wave-systems to the ear can never receive from them more 
than one resulting motion, it follows necessarily that the ear pos- 
sesses the power of distinguishing in this resulting motion, the 
periods of the component wave-trains. For the present we are, 
however, unable to explain upon what this power depends. — If we 
assume that these points have been universally acknowledged, the 
treatise of Duhamel offers nothing new. On the other hand, it 
is very surprising that Duhamel, after having convinqgd himself 
by the experiment detailed in the last Annual Report, that at all 
points of an elastic plate which simultaneously yields several notes, 
the corresponding vibrations are actually present, and that therefore 
all the notes proceed simultaneously, though in different intensity, 
from each point — it is surprising that in the face of this fact he not 
only does not retract, but even repeats, a former opinion which is 
thus directly contraverted. — It is well known that Daniel Bernoulli 
has mathematically deduced from the laws of motion of elastic bodies 
the possibility of the co-existence of various vibrations iggithe same 
clastic body, which, on account of the simultaneous notes, was assumed 
to be probable. It is true that all physicists were by no means 
inclined to admit that the ear could distinguish the periods of the 
component vibrations in the resulting motion. Still po one raised an 
objection upon this ground to the manner in which Bernoulli 

(1) Annual Report, 1847 and 1848, Vol. I, 121. 

(2) Ann. Ch. Phyg. [3] XXV, 45 ; Phil. Mag. [3] XXXI V, 4 15 ; Arch. Ph.Nat.X, 52. 

(3) Annual Report, 1847 and 1848, Vol. 1, 122. 
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Reit. h$d characterised the state of vibration. Duhamel, however, 
resow? thought that he had established, mathematically and experimen- 
anee. tally, the following position: If a body is made to vibrate by 
various causes which would separately produce the notes of which 
the body is capable (according to its form and elasticity), its 
surface is divided into a certain number of sections, each of 
which performs vibrations of different duration. These various 
periods of vibration belong to the notes that correspond to the 
causes operating separately, and the result is the same as if we 
had to deal with several distinct surfaces, each of which ^vibrated 
separately. — Duliamel concluded that when a disc, for instance, 
yielded two distinct notes, the nodal lines therefore being differently 
arranged, only the second note was audible above the nodal line of its 
fellow, and in its vicinity. On applying his ear to different portions 
of a disc, which at the same time yielded a fundamental note and its 
fifth, the result appeared to confirm his supposition, and Savart's 
experiments on resonant tubes also corroborated it. Nobody can 
doubt the correctness of these observations ; but they certainly do 
not justify the above-mentioned position, which is opposed to the 
admitted theory of Bernoulli. In order to avoid misunderstanding, 
Duliamel ought publicly to have recanted an opinion which his more 
recent experience had proved to be incorrect. 

This would also have rendered the refutation of Antoine(l) un- 
necessary. Antoine enumerates the experiments instituted by 
Mcrsenne, William Noble, Thomas Pigot, Daniel Bernoulli, 
Sauvcur, and Wall is, to prove the simultaneous occurrence of the 
different states of vibration in a string, which correspond to the 
fundamental note and the harmonic upper notes. He moreover 
attempts a graphic illustration of the states of vibration. His deli- 
neation is, however, defective ; as, for instance, if the fundamental 
note of a string is sounded simultaneously with its octave, the centre 
of the string certainly does not remain at the point of greatest devi- 
ation, until the halves which yield the octave return to the opposite 
state of vibration. — After showing the incompatibility of the facts 
quoted by him, with the position of Duliamel, Antoine adds 
some remarks on the violin-bow, which, however, contain nothing 
new (2). 

Tlieors^ of Beats*. — Vincent(3) has published a treatise on beats 
(Stosse, Schwebungen , battements) which is remarkable for its 
elaborate execution, and for an estimation of foreign merit, and 
an acquaintance with the foreign literature of the subject, such 
as is not often met with* in French writers.— We only regret 
that Vincent was unacquainted with, or that he has not no- 
ticed, the treatises and remarks on notes of combination by 


(J) Ann. Ch. Phys. [”3] XXVII, 191 ; Phil. Mag. [3] XXXVI, 27. 

\ 2 ) Instil. 1840, 123. ^(*3) Ann. Ch. Phys. [3] XXVI, 37. 
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Weber(l), Hallstro-m(2), Rober(3), and Poggendorff (4) ; the 
application of his ingenuity might have served to elucidate this 
subject, which is still enveloped in darkness. The above-men- 
tioned treatises prove that the notes of combination hitherto ob- 
served are neither satisfactorily accounted for by the position of 
Tartini, quoted by Vincent : “ If two notes, having the numbers of 
vibration /* and ft, are simultaneously struck, a resulting note is heard 
in addition, the number of vibrations of which is equal to the common 
measure of / u. and ft' j” nor by the remark of Vincent, well-founded 
as it may be, that augmentation or diminution of the intensity of 
tone, beat, and resulting note, or note of combination, represent the 
same phenomenon, and only differ in regard to the frequency with 
which the same action is repeated. 

The beats which are heard under certain circumstances, when two 
or more notes are struck simultaneously, are well known to have 
been studied with the most surprising perseverance by the silk-manu- 
facturer, Sclieibler, of Crefeld, during the second, third, and fourth 
decennium of the present century, lie has made the most beautiful 
practical applications of his studies to the measurement of notes, and 
to the tuning of the organ and the pianoforte(5). Neither Sclieibler 
however, nor other physicists, had sufficiently elucidated the theory of 
these phenomena. Vincent deserves the merit of having completely 
remedied this defect ; lie has discovered both the general law by 
which, by means of the deviation from purity in a given interval of 
notes — this deviation being expressed in vibrations — the number of 
the resulting beats may be determined, or vice versd, the number of 
the vibrations, from that of the beats ; he has also given a complete 
scries of formulae, bj r which the tables intended for the measurement 
of notes, or organ-tuning, may be calculated. 

The fundamental position of the theory is this : let m :n be the term 
for the simplest numerical relation of the numbers of vibration of a 
given consonance(G), km and kn, the actual numbers of vibration of both 
notes in a given time, then it is necessary, if we wish to produce one beat 

in the same time, to augment or reduce either km by or kn by 

vibration. 


(1) Pogg. Ann. XV, 216, and XXVIII, 10. (2) Ibid. XXIV, 438. 

(3) Ibid. XXXII, 333 and 492, Plates in Vol. XXXI. 

(4) Ibid. 520. 

(5) ll. Scheibler’s Schriftes iiber mnsikalische* and physikalische Tonmessung und 
deren Anwendung auf Pianoforte- und Orgelstiimming, Crefeld, 1838; Lobr, iiber die 
Scheibler8che Erfindung iiberhaupt und dessen Pianoforte- und Orgelstiinmung insbeson- 
dere, Crefeld, 1837 ; Rober, Pogg. Ann. XXXII, 333 and 492 ; Plates in Vol. XXXI. 

(6) Here and in all our communications on Mechanics, Acoustics, and Optics, the 
term vibration applies to the entire to-and-fro movement. 
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of 

beats. 


Vincent remarks that this position looks, quite like a paradox, as 
the beat results from the coincidence of the maxima of the two wave- 
trains, but that this appearance vanishes when we consider, 1. That 
the change in the number of vibrations (as the following deduction 
will at once prove) is not exactly, but only approximatively, as stated in 
the position, and 2. That although the beat does not occur exactly 
at the end of a second, but after the &n th vibration of the deep, or 
the km th of the high note, nevertheless, the deviation being a fraction 
of a vibration, is so small as to be imperceptible. — In the first instance 
Vincent gives the demonstration of the above position for n = 1, 
both in case of an alteration in the higher as in the lower note. — We 
at once pass on to the proof of the general case. — Let m and n be the 
numbers of vibrations of a consonance, and let them be prime to 

each other, let be the nearest fractional approximation to — , obtained 
by converting the latter into a continued fraction, ^ expresses 


VYl 

the relation nearest to the consonance — , in which only one coin- 

n 

eidence is possible during a second, so that the notes km + m' and 
kn + n' give one beat in a second. — We can simplify the relation 

without giving rise to a discrepancy sufficiently great to be 

taken into consideration in acoustics. If we consider that according 
to a well-known property of continued fractions, nm — in n — + 1, 


therefore m' 


rnn +1 k m + m (k n + n) m 4-1 

— — , then ; = ~, -jt =— 

n . kn+n (r»+ » » 


km - I T 

— n 

» + T 

k n 


k 


1 


m + 


n 




j 

k n 


and as wc may without hesitation make the factor 1 n' = 1, 

1 + i — 

k n 


km + m' 
k n + n 


1 

km + n 
k n 


In the same manner we might have found 


k m 4 ni 
k n + n 


k m 

k u + — , which proves the fundamental position 
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above stated. Vincent, moreover, varies the expression of this 
position as follows : in order to find the number of heats which two 
notes, that almost form a consonance, yield in a given time, the 
number of vibrations by which one note deviates from purity, is to 
be multiplied by the number expressing the other note which is 
adopted as the standard in the simplest relation of consonance. — 
Vincent terms this multiplicator the coefficient of consonance.— It 
is apparent that the absolute number of vibrations is in this case a 
matter of no consideration ; the essential point being merely the kind 
of consonance, and the extent of deviation from purity. 

Schcibler has by means of the so-called notes of combination of 
the first and of higher degrees, succeeded in determining the correct 
relation between the number of vibrations and of the beats for the 
various consonances; Vincent proves that he has done this, though 

following a false theory (1), for if in the ratio the numerator 


n 


be increased by a small value a, and the greatest common measure of 
k m + 


k n 


be found, we always arrive at a remainder r = n a, which 


proves very trifling in comparison of the divisor, which is nearly =k . — 
Schcibler has, in reality, done nothing more by his repeated search- 
ing after differences and the differences of differences, than has been 
indicated and invariably occurs in looking for the common measure. 

Vincent then gives an exposition of Schcibler’s metronome 
and of his terminology; with the latter he assumes the normal 
a at 440 complete vibrations, or 880 single vibrations, or 6600 
pendulum-degrees ; he then solves, in an elegant and concise 
manner, a series of questions relating to the measurement of notes 
and to tuning, which are certainly, for the most part, contained in 
the treatises of Scheibler above quoted, but which are not commu- 
nicated in a very lucid manner. The following problems may serve 
as instances : 

1) By how many' vibrations in a second is it necessary to raise or 
depress a note of the 12 consonances, in order to afford one beat 
during this period ? How many beats result if the alteration amounts 
to one vibration ? The answer directly results from the above posi- 
tion, and is contained in the following synoptical table : 


Theory 

of 

beats. 


(1) Pogg. Ann: XXXII. 494 to 504. 
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of 

beat*. 


No. 

* 

Kind. 

of 

consonance. 

Relation. 

Vibrations more or 
less for 1 beat. 

Beats more or less 
for 1 vibration. 

Higher 

note. 

Lower 

note. 

Higher 

note. 

Lower 

note. 

1 

Unison . . . 

1 : 1 

1 

1 

1 

1 

2 

Octave .... 

2 : 1 

1 

A 

1 

2 

3 

Double octave . 

4 : 1 

1 

i 

1 

4 

4 

Fifth .... 

3 : 2 

i 

A 

2 

3 

5 ! 

Fourth .... 

4 : 3 

k 

i 

3 

4 

6 

Major third . . 

5 : 4 

t 

4 

4 

5 

7 

Minor third . . 

G : 5 

k 

A' 

5 

6 

8 . 

Major sixth . . 

5 : 3 

i 

A 

3 

5 

9 

Minor sixth . 

8 : 5 

4 

A 

5 

8 

10 

Twelfth . . . 

3 : 1 

1 

A 

1 

3 

11 

Tenth .... 

5 : 2 

* 

l 

Ft 

2 

5 

12 

Seventeenth . . 

5:1 | 

1 

k 

1 

5 


2) If we consider a = 220 vibrations, the rising third, fourth, 
fifth and sixth being given, how much must the latter be altered, in 
order to give one beat in a second with a, atid how many beats do 
the notes thus altered afford with the a of 440 vibrations ? The 
answer is likewise easily deduced from the fundamental position. 

If — is a consonance, and m and n prime numbers to one another. 


m • 2 P 

and both uneven, 

n 


and 


m 


represent tlic upper and lower 


octaves ; the following is the number of vibrations by which it is 
necessary to filter a note of these intervals in order to obtain one 
beat, or the number of beats produced by a vibration more or less : 



Vibrations for 1 heat. 
Higher note. Lower note. 

m 

' JL 

1 . 

n 

n 

m 

m' 2 P 

1 

1 

n 

n 

m- 2 P 

m 

1 

1 

n‘2 p 

n-2 p 

m 


Beats for 1 vibration. 
Higher note. Lower note. 

-N 


n 

m 

n 

m-2, 

n* 2 p 

m 


With the assumptions made for — , the number of beats or vibra- 

n 

tions remains the same for all higher octaves, if the trifling alteration 
is applied to the higher note, for all the lower octaves if the altera- 
tion is applied to the lower note. The number of vibrations on the 
other hand increases in the relation of the octave, and the number of 
beats in the inverted ratio, if we pass to lower octaves, but alter the 
higher note, or to higher octaves, the lower note being altered. 

•If we apply a small alteration to a, so that it gives a certain 
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number of beats with* a, or if, as Scheibler expresses himself, we 
substitute for a an auxiliary a, we obtain in the following manner the 
number of beats which a given note of, the tempered scale makes 
with the auxiliary a, or the pendulum-number X, at which a number 
N of beats, which is easily observed, corresponds to one vibration. 

Let A be the number of vibrations of the auxiliary a, B that of a 


note of the tempered scale, — the relation of consonance of A to B, 


n 


num- 


if a had not been altered ; then ( B ~ ) n represents the 

ber of beats in a second, and X = (b — ^ (1) is the 

pendulum-number sought. 

When the normal a makes 420 or 400, instead of 440 vibrations, 
an alteration occurs in the pendulum-number above calculated. If 
we look upon the auxiliary a as consisting of two parts, the pure a, 
which has half the number of vibrations of a, and the deviation c 
which depends upon the beats, the part a only is effected in an altera- 
tion of a, and we obtain : 

nn _ 

for the normal a. 


( 2 ) 


x = 

{* - 

in 

n 

(a + 

*> ] 

, 60 
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X ' =. 

{*- 

in 

n 

(a' + 
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for the deviating a. 

,D' 


1> 


If we represent the two a by D and U, then B' = B , a'=a , 

,, , 60 /,. 60 \ J)' 

therefore A = — t - m — 4- (A + e m J — , or if we as- 

sume the difference D' — D = d, 

(3) X' = X + (a + -jj 

In order to afford by a simple correction a transition from a table 
calculated from these formulae, to a similar table in which the auxiliary 
a is a little higher or lower, we may .employ the equations (2) ; it 
will only be necessary to accentuate e in the second instead of JB' and 

.J il -li 1 • •n . /r j l TTr i j * 


as the alteration will now affect this value. 

( 4 ) x' - x = (. - 0 «. 22 


Wc obtain 


KYt 

As B — — a is the term for the number of vibrations by which 
n J 

the tempered note deviates from the pure interval, this value may be 

represented by A ; we then obtain from the first of the equations 

(2) and from the equation (3) : 

(5) A" =A + 52 „ A . 


A 
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A table being once made oat for the values of X, the formulae (1) 
and (5) are chiefly employed in calculating tables for the measure- 
ment of notes and for the tuning of instruments. In order to render 
the formula (5) more easily available, Vincent gives several auxiliary 
tables, one of which contains the values : 


2 1 
i y d 


. 9 
* D 


for D == 440. 


The following gives the values of A for the notes of the tempered 
scale : 


a 

Note. 

= i 

a 

Accurate interval 

m — 

— a. 
n 

440000 

Tempered 

interval. 

B. 

440*000 

A. 

0-000 

b 


tV 


409*333 

466-164 

— 3169 

h 

= 

y 

TIT 

»» 

495-000 

493*884 

— 1-116 

c 

= 
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• — 4*749 

cis 

= 

fi 

*> 

550*000 

554*305 

+ 4*365 
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580*007 

587*329 

-f 0*662 

es 

= 



625*778 

022*253 

— 3-525 

e 

= 

4 

»» 
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659*255 

— 0 745 

f 

= 

4 

»> 

704*000 

698*456 

— 5 544 
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733*333 

739*989 

+ 6*656 
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783-991 

+ 1*769 

as 

*■ 

U 

»> 

825*000 

830G09 

+ 5-609 
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1 

it 

880*000 

880*000 
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If two notes nearly bear the relation of the consonance m .* n, their 
exact relation - , is easily ascertained, if in a given time they 

make a number of beats with one another, which may be easily 


counted. Let b represent the number of beats, then ri =. -\ — — 

~ m 

represents the number of vibrations by which the one note n k devi- 
ates from purity. — In most cases, however, the number of beats is 
not so easily determined, and it will then be necessary to introduce 
between the notes an auxiliary note, which gives rise to beats with 
the two given notes that can be counted. Let the relation of the 
numbers of vibration be approximately expressed by m: p:n ; m, n, 
and p being prime numbers to one another. If m k gives with p k, 
B beats in a second, the relation of the numbers of vibrations 
m k 

will be p k 4 - B ; if the second note gives with the third S' 


m 

beats, the relation is expressed by 


pk + ^ 

~ — nirhr '’ and 

nk -t -f — 

mp p 
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if the number of beats of the first with the third note be b , we 
obtain 


m k 


nk + 


to k 


pk + — 
e m 


m k 


b_ 
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T _ B 
pk + — 
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. nB B! 

nk H 1 

to p p 


j nB B' 

nk H + — 

to p p 


b ( B B\ 

or, n = — = n ( 4- ) 

to \mp pn /. 


In most cases the assumption of to, n, and p being prime numbers 
to one another will not be realised, as in order to introduce the note 
p, to and n must be frequently multiplied with the same entire 
number. If «, /3, and y, arc the common measures of to and p, 
n and p, m and n, the last equation becomes 

xA = „ ( °lE + 1LE\ 

TO . \ TO p 11 p J 


If it has been necessary to introduce between the two notes to and 
to", h — 1 intermediate notes to', to", . . . 7« h ~', and if the beats be- 
tween the two nearest B, B' , B" ... be measured, the deviation 
from purity of the note to 1 ' is expressed by : 



-S' & 
m m" 


+ 


B"- 


111 TO 


+ 


B*~ l W l 

h-1 li 

TO TO J 


In order to determine the absolute number of vibrations of a note 
by enumeration of the beats, it is merely necessary to proceed gra- 
datim from the note mk to another m h k - f e, which either yields an 
exact consonance Mk, or nearly this consonance M k + e. This gives 


to» j A + £ = Mk + t or k = — - h 

M— to“ 

For the examples with which Vincent admirably elucidates both 
theory and practice, and for the manner, in which he accounts for the 
application to organ-tuning, the instrument remaining at the pitch it 
happens to havte, or not, we must refer to the treatise itself. 

Apparatus. — Sainte-Preuve(l) lias proposed to apply the propa- 
gation of sound in solid and fluid bodies, to the construction of tele- 
graphs, by uniting the stations by solid rods or tubes filled with a 
liquid. 

Physiological Acoustics. Telocity of the Sources of Sound 
and Light. — Fizeau(2) has delivered a discourse before the Philo- 
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(1) Instit, 1849, 322. 


(2) Ibid. 11. 



Physio- 

logical 

acous- 

tics. 

Velocity of 
the sources 
of sound 
and light. 


62 PHYSICS AND PHYSICAL CHEMISTRY. 

• 

mathic Society, on the changes in the pitch of sound or in the colour 
of light, resulting from the motion of the source of sound or 
light, or of the observer himself. He calculates the velocities capable 
of producing a change in the pitch of half or an entire note, or of 
a third or an octave, and he demonstrates the agreement of the 
observation with theory, by means of an acoustic ajfpai'atus. This 
consists of a vertical metallic ring, with teeth on its inner circumfe- 
rence, against which ah elastic lamella strikes, that is fixed to the 
circumference of a rapidly rotating wheel. The contact takes place 
in opposite directions at the highest and lowest points ; the velocity 
may. therefore be adjusted in such a manner as to produce the funda- 
mental note below, the '-octave above, and all intervening notes at 
intervening points. — Fizeau also calculates the displacement of certain 
rays in the spectrum, caused by the velocity of Venus or the Earth. 

Fizeau might have added that all these observations have several 
years ago been repeatedly discussed by Doppler, Ballot(l), and 
others. 

According to a communication made to the Academy of Sciences, 
at Brussels, by Craliay(2), Montigny, in running down a hill, near 
Namur, imagined that in approaching"the town, the bells of the place 
sounded considerably higher, and much lower as he removed further. 
In running so as to remain at a uniform distance from the source of 
sound, or if he held a resonant body in his hand, the pitch remained 
the same as that which he perceived in the quiescent condition. — We 
are inclined to think with Crahay, that Moutiguy must be a great 
adept at running (to produce an elevation of half a note it is neces- 
sary to traverse 1(3 metres in a second) in order to obtain perceptible 
differences in pitch in this manner. 

On the Human Voice. — In our last year's Report (3), wc were only 
able to allude to some detailed communications^), from which wc 
will now give more copious abstracts. We refer to Scgond’s treatise 
on the tone of the human voice. Scgond commences by observing 
that the quality of sound (timbre) of a note is determined by the nature 
of the material which produces it, by the mode of producing the note, 
by the different handling, and by the character of the media in which 
the note is formed; he then considers the influence of the various 
parts of the human organ of voice upon its tone. 1. Trachea and 
thorax influence the tone, both by their character determining the 
rapidity of the current of air and by serving as a sounding appa- 
ratus. 2. The vocal chords exert an influence as they affect the 
production of the ordinary and the falsetto notes. If the posterior 
moveable part of the rima glottidis is not entirely closed, the sound 

(1) Annual Report for 1847 and 1848, Vol. I, 122. (2) Insiit. 1849, 37. 

(3) Annual Report for 1847 and 1848, Vol. I, 123. 

( 4 ) Arch. gen. de Medec. Mars. 1848 ; Jahrb. d. ges. Medicin, LXI, 9. 
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of tlie voice changes. Diseases of the larynx have a most decided 
effect upon the character of the sound. — The chief influence, how- 
ever, is exerted by the capacity and other qualities of 3. the tubal 
prolongation formed by the fauces , the mouth , and the nares. — The 
richness in tone of the voice depends upon the dimensions of the 
gullet, and principally upon the distance between the posterior and 
anterior pillars of the fauces. — The clear \one of the voice is dimi- 
nished by raising the root of the tongue ; inflammation of the 
mucous membrane of the fauces deprives the voice of its elegance 
and purity. — If fhe larynx is elevated to the utmost, and the mouth 
opened wide, the voice is screaming. It los£s this character in pro- 
portion as the mouth is closed, the position of the larynx remaining 
the same. — If the jaws are mffch developed, and the mouth small, the 
voice of the individual sounds muffled ; in the reverse case the voice 
is clear. — If the mouth is closed, so that the voice only issues by the 
nostrils, it sounds slightly muffled, but not unpleasantly (the first 
degree of the nasal tone); if the mouth is open as well as the nostrils, 
and the voice resounds in the posterior nostrils ( choance ), and issues 
by the mouth and nose, the nasal character is then more marked (second 
degree) ; the strongest nasal tone (third degree) is produced when 
the anterior nostrils are closed whilst the mouth is open. — Observa- 
tions are yet wanting to determine the influences exerted upon the 
sound of the voice by various states of the organism," by age, race, and 
climate. — The inspiratory voice( 1), which is observed in numerous 
animals, such as the dog, the cat, the horse, the ass, occurs in man in 
laughing, crying, and sobbing. By dint of practice the whole range 
of ordinary and falsetto notes of which the expiratory voice is capable 
may be obtained in inspiration. The character of the notes becomes 
however, slightly altered, inasmuch as they always appear to come 
from a greater distance. Segond is of opinion that ventriloquism is 
entirely produced by the inspiratory voice ; still he admits that it is 
very difficult to emit some consonants, for iastance s and r, with this 
voice. 

The Oris an of Voice. — Physiologists have adopted J. Muller's view, 
that the two registers of the human voice, ordinary and falsetto notes, 
are both produced by the inferior vocal chords, according as these 
vibrate in their entire breadth, or only at the edges that bound the 
chink. — Segond(2), on the other hand, is of opinion that his obser- 
vations arid experiments prove the ordinary voice to be produced by 
the lower, the falsetto by the upper vocal chords. All animals that 
possess the two kinds of voices have the two sets of vocal chords, e. g. 
cats and dogs. He states that if the lower chords are destroyed in a 
cat, she recovers her me\v (her falsetto) in perfect purity as soon as 
the wound is healed. He adds, that if the mouth of a cat be opened 
wide, the tongue drawn out, and the epiglottis held open, the upper 

(1) Jalirb. d; ges. Medicin, LXI, 11. (2) Compt. Rend. XXVIII, 53S. 
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The organ vocal chords may be seen to vibrate ; that if they are divided* the 
of votw. mevv j n g ceaseSa Segond obtained the same results in dogs. 


Optics. Sources of Light. Phosphorescence of Living Animals. 

— Pring(l) has communicated observations on the phosphorescence 
of a small marine animal, Vhich he believes to be the Noctiluca mill - 
aris. The galvanic current increased its brilliancy ; it was more 
luminous in oxygen and carbonic acid, but it specaily died in the 
latter. Sulphuretted hydrogen rapidly destroyed the light ; nitro- 
gen, binoxide of nitrogen, and oxygen produced no perceptible effect. 
Mineral acids increased the brilliancy for a short time, but destroyed 
it immediately after. Chloroform and ether increased the brilliancy 
at first, but the animal soon died. 

Theory of Light. — Cauchy(2) in several communications gives an 
account of his most recent investigations into the mathematical theory 
of the motion of the aether ; they claim the interest of physicists 
in a high degree, on account of their agreement with the experimental 
results obtained by Jam in. We are constrained to refer to the com- 
munications themselves, as such abstracts as our space would permit 
us to give would be useless.-*- We merely advert to two points : one 
is the facility of treatment realised in these complicated investigations 
by Cauchy, by introducing imaginary variables, which lie terms sym- 
bolical displacements of the particles of aether, as the real terms 
indicate the true displacements ; the other is the new principle which 
Cauchy introduced for the calculation of the phenomena occurring 
in the transition of a wave from one medium to another, in 
place of the known hypotheses of Fresnel; lie expresses it in the 
following terms : the molecular displacements parallel to the co-or- 
dinate axes, and the deductions of these displacements according to 
the independent variable^ (at least those of the latter whose values 
have not been determined by the equations of the infinitely small 
motions), must in general be continuous functions of the variables, 
i. e. they must vary by insensible transitions with the co-ordinates and 
time. Cauchy states that we arrive at this principle of continuity 
at once, by assuming that the minute motions of aethereal particles 
in every medium can be expressed by linear partial differential equa- 
tions with constant coefficients. — Fresnel's formulae of reflection 
can now only be considered applicable to the special case when the 
third root of the cubic equation, which corresponds(3) to the three 
commonly occurring wave-trains, is zero for the two adjoining media. 
Cauchy gives the application of his theory to the colours of thin 


(1) Instit* 1849, 326. 

(2) Corapt. Rend. XXVIII, 2,25,57 ; XXIX, 762; Instit. 1849, 26. 

(3) Annual Report for 1847 and 1848, Vol. I, 12G. 
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biyera(l), and directs attention to the special conditions^) to be in- 
troduced into the calculation for crystallised media. — In reference to 
the latter point, he states that every crystal may be decomposed into a 
network of congruent cellular spaces by planes which ar<£ at equal 
distances from one another, and parallel to the three rectangular or 
oblique co-ordinate axes. Each cell-space contains the same molecu- 
lar group in the same arrangement and distribution, consequently the 
aether must also be uniformly distributed in all cell-spaces. The 
equations which express the vibratory motion in an homogeneous 
crystal, are, therefore, linear equations with periodical coefficients, 
which are not altered if an advance or retrogression by an entire 
cell-length be made in the direction of one of the three co-ordinate axes. 
In vacuo the periodical are converted into constant functions. 
Cauchy gives no opinion on this occasion as to the form assumed 
by the equations in amorphous transparent media. 

Challis(3) has continued his former .efforts(4) to deduce the motion 
of the luminous sether from the fundamental equations of hydrody- 
namics. In reference to the transit through transparent media, 
Challis assumes that the aether is of equal density in all, and that 
the retardation of motion in more powerfully refracting media de- 
pends exclusively upon the resistance of the material molecules. 
This resistance he considers that we may treat as continuous on ac- 
count of the minuteness of the molecules, and because their sphere 
of action considerably exceeds their own diameter. — Challis, pro- 
ceeding upon these principles, finds the surface of elasticity to be an 
ellipsoid, a result in which he differs from Fresnel. On the other 
hand, Challis finds the surface whose radius vectors represent the 
velocity of two rays polarised perpendicularly to one another in the 
direction of these rays, to be Fresnel' 9 wave-surface. In a subse- 
quent treatise(5) Challis proves that the longitudinal vibrations 


in a ray are given by the function sin 


~(^-a t^J 1 A. being 


the wave-length, a and e constants ; and that light generally consists 


ex 1 2 


of different rays of which A is unequal, whilst a and — j- are the 


same ; also that light, immediately derived from any given source, 
is always ordinary light, which is seen in all directions, and is con- 
verted into polarised light only by reflection or refraction. 

Telocity of Light. — Fizeau(fi) has succeeded in discovering a 
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(1) Compt. Rend. XXVIII, 333; Instit. 1849, 98. 

(2) Compt. Rend. XXIX, 643, 728. (3) Phil. Mag. [3] XXXIV, 225. 

(4) Annual Report for 1847 and 1848, I, 126. 

(5) Phil. Mag. [3] XXXIV, 225. 

(6) Compt. Rend. XXIX, 90; Instit. 1849, 233; Arch. Ph. Nat. XI, 308; Pogg. 
Ann. LXXIX, 167. 
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i o city method by which the velocity of light may be measured by terfes- 
Ug.ht. t r i a l observations. He erected two telescopes at a distance of 8633 
metres from one another ; one in a house at Suresne, the other on 
the Montmartre. They were so turned that they directly faced one 
another. One of the telescopes was perforated in the vicinity of the 
focus, and received an intense light from a lamp, which was partially 
reflected by a piece of transparent plate-glass forming an angle of 
45° with the axis of the instrument, in the direction of the other 
telescope. On reaching this it was reflected by a metallic mirror 
placed perpendicularly to the axis of the instrument, which was, 
therefore, seen by the observer at the first telescope as a luminous 
point. — The edge of a circular disc passed through the field of this 
telescope, having 720 teeth, and a corresponding number of spaces 
of the same size, so that during the rotation of the disc the field 
was alternately obscured by a tooth, or exposed by an interval. — It is 
evident that if the light require as much time to travel from one 
station to the other and back, as is necessary to replace an interval 
by a tooth, the luminous point will continue obscured from the 
obscrTCr at the first telescope, whilst it becomes visible if the velocity 
of rotation be double, &e. In Fizcau’s measurements the first 
obscuration took place when the disc performed 12*6 revolutions in 
the second. The mean of 28 observations yielded a velocity of 
70948 miles (25 to 1°) in a second, which is equal to 42569 geogra- 
phical miles : whereas the most accurate astronomical measurements 
yield 41518 miles, which is probable within 20 miles of the truth. 

Interference. Powell’s Interference-Bands. — Stokes(l) has 
directed attention to the mode of rendering available the interference- 
bands observed and described by Powell (2) . Before the retarding plate 
is immersed, a Frauenhofer's line is made to coincide with one of the 
vertical wires of a telescope. 1. The variation in the ratio of refraction 
of the plate is determined from one fixed line to another, if the absolute 
ratio of refraction is known for one line, by counting the number of 
bands and estimating the subdivisions which occur between those 
fixed lines. 2. The absolute coefficient of refraction of the plate for 
a given line is determined by counting the bands which pass before the 
wire, if the retarding plate be inclined at a certain angle to the 
incident light. 3. The alteration in the coefficient of refraction of 
a fluid for a definite line, caused by an alteration of temperature, 
is determined by observing the number of bands which passes before 
the wire of the telescope during the rise and fall of the tem- 
perature. It is necessary to measure the changes of temperature 
with a very delicate thermometer immersed in the fluid. 4. The 


81 


Instit. 1849, 159. 

2) Annual Report for 1847 and 1848, 1, 128. 



OPTICS. 


67 


change of the coefficient of refraction for a certain fixed line in the 
spectrum of a doubly refracting body, occurring with the alteration 
of the inclination of the ray to the axis of the crystals, is determined 
by counting the bands, which pass before the wire of the telescope 
when the crystalline plate is rotated or inclined to a certain extent. — 
Stokes also discusses the bands in the secondary spectrum of an 
achromatic prism, as well as the bands first described by Brewster, 
which are observed when the spectrum is examined through a narrow 
fissure half covered by a lamina of mica. — It is desirable that the 
treatise alluded to should be published with more details, as we should 
then ascertain whether Stokes has himself experimentally tested and 
proved the methods which he proposes. 

Interference with Considerable JMITereiices of Route. — An investi- 
gation of Fizeau and Foucault(l) which has been announced seve- 
ral years, on the interference occurring in case of considerable dif- 
ferences of route, to which tlie reporters of the French Academy paid 
a high tribute of praise, is now before us(2). 

It is well known that when the interfering rays are of a lacge dif- 
ference of route, the interference becomes first imperfect, and atlastby 
degree* entirely imperceptible, not only on account of the difficulty 
of obtaining perfectly homogeneous light, but also because the vibratory 
condition of the aether gradually changes in the same way, so that if 
this ray is decomposed into two parts, which again combine with a 
large difference of route, an interference cannot occur, because the vi- 
brations of the aether-particles do not maintain the same direction. 
Fizeau and Foucault have, however, demonstrated that if the light 
be rendered as homogeneous as possible, interferences are still observed, 
with differences of route of several thousand wave-lengths. 

If in a part of space which is illuminated by two white light-pen- 
cils of a certain difference of route, a portion be separated by a screen 
with a fissure, and the light proceeding from this part be passed through 
a series of prisms consisting of very pure material, we obtain a pure 
spectrum of the illuminated fissure ; in this we observe, if solar light 
be employed, Fraucnhofer’s lines, and besides also the dark spaces 
parallel to those lines, which are owing to the interference of the two 
pencils of light. Every ray of the spectrum, for which the difference 
of route of both rays is an uneven multiple of half the wave-length, 
is extinguished, if the ray^are of equal intensity. The more bands 
will, therefore, be visible the greater the difference of route ; they will 
be closer in -the red than in the violet portion, as the latter, by 
refraction, is more distended in proportion to the diminution of the 
wave-lengths. The phenomenon presented by the spectrum, if the 


(1) Ann. Ch. Phys [3] XXVI, 138 ; presented to the Academy, Nov. 2, 1846. 

(2) Annual Report for 1847 and 1848, 1, 127. 
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interfer. ' difference of route of both light-pencils is gradually increased, is thus 
consider! described by Fizeau and Foucault. Alternate dark and light bands 
ferenceifof a PP« a ** at the violet end of the spectrum, gradually traverse the spaces 
route, of the different colours, and leave the spectrum at the red end, whilst 
new series consecutively appear at the blue end. At first broad, so 
that one band covers the whole spectrum, they gradually become 
narrower, and are more and more compressed; they become so 
numerous that Fizeau and Foucault were able to count almost a 
thousand in the solar spectrum, and to observe even more. 

These observers used Fresnel’s mirrors as the first source of 
interference. The middle light fringe alone passing through the fissure 
yielded, when analysed by the prism, the pure spectrum. If the 
mirror was then moved parallel to itself, so that fringes of a higher 
and higher order came before the fissure, the black bands constantly 
increased. As long as we can count 66 bands between Frauen- 
hofer’s lines E and F, the phenomenon continues distinct; the entire 
spectrum then has about 500 bands. 

We j|jre able to calculate the magnitude of the difference of route of 
the interfering light-pencils by the number of bands occurring between 
two rays of a known wave-length. Let X and X' be the wave-lengths of 
two coloured rays, e. g. of the lines E and F, and the difference of route 
expressed in these wave-lengths —n\ and = n'x' , then, if m bands lie 
between the two coloured rays, n' — n — m, if x' is assumed greater 
than X. For if, for instance, the difference of route is = 4x / and =12x, 
the intervening bands correspond to the wave-lengths which are con- 
tained '-rr , y, l*, L- 7 , U', \r‘ times in the difference of route. 

There are, therefore, 12- — 4 = 8 bands. But it follows from the 

above equations that n = — For the lines E and F, for instance, 

A A 

= 12-32, and as Fizeau and Foucault, while employing the 

different interference-fringes, once counted 66, another time 141 
bands between those lines, this corresponded to n = 813 wave- 
lengths of the line E, and n = 1737 wave-lengths of the line F. 

Instead of moving the mirror we may also increase the difference of 
route by inserting a thin lamina in the path of one ray. The difference 
of route, and consequently the number dtf bands, increases with the 
thickness of the lamina. 

A second method employed by Fizeau and Foucault to obtain in- 
terferences with great differences of route, consisted in Erecting a thin 
transparent lamina at half the focal distance, behind a cylindrical lens, 
on which solar light was allowed to fall ; a portion of the light converg- 
ing towards the caustic is reflected at its anterior and posterior surface, 
and now forms two near caustics before the lens from which the light 
diverges with a certain difference of route. If a glass plate of 0 mro- 537 
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thick was employed, the bands between F and G were perfectly 
defined, but too numerous and fine to be counted. The difference 
of route here amounted to 3406 wave-lengths of the line F or 3859 
wave-lengths of the line G. — Wrede(l) has produced the same inter- 
ference-bands in a similar manner incidentally to his ingenious treatise 
op the absorption of light, which the French physicist might have 
taken some notice of. 

Lastly, they obtained interferences with a great difference of route 
by prismatic decomposition of the colours which gypsum-plates of 
varying thickness give in polarised light ; they found, as was to be 
expected, that the number of bands increases with the order of the 
colour. — The same experiments had, however, been instituted in 1846 
byJ. Miiller(2) and are generally known from his description; it is 
therefore unnecessary to enter more fully into the subject at present. 

7 * ~ 7 *^ 

The difference of route in gypsum = e — p — , if e represents the 

thickness of the lamina, and r and r x the refraction of the ordinary and 
extraordinary rays. This corresponds in reference to thetfphase 
which comes into consideration. here, to a difference of route in the air 

= e ( r — r 1 2 3 ), so that the above quoted number n = — — ; -• A 

X 

lamina of calcareous spar 54" m, 6 in thickness, and cut parallel to the 
axis gave for the line F, n = 1692 ; a lamina of rock-crystal cut in 
the same manner and 4 mm, 79 thick yielded n — 1082. 

Fizeau and Foucault also point out that with the assistance of 

€ ( T~—V 

the formula n = — — and by the direct observation of n, the 


magnitude of the difference r — r 1 may be deduced for the different 
coloured rays ; they consider this determination as peculiarly desirable 
for a fuller development of the law of dispersion which obtains in the 
circular polarisation of rock-crystal. — If the thickness of the lamina 
employed could be continuously reduced down to zero, whilst perma- 
nently fixing the place of a dark band in the spectrum, we should ob- 
serve as many transitions from a minimum of luminosity to a maximum, 
and vice versd, as n contains units ; inasmuch as each time that the 
difference of route is diminished by an entire A, a new dark band must 
occur at the place fixed. 

llaidinger(3) has observed, that if the homogeneous flame of a 
' spirit-lamp, containing chloride of sodium, be reflected by a very thin 
plate of mica with parallel surfaces, the reflected image is traversed by 
a number of parallel black lines which are vertical to the plane of 


(1) I’ogg. Ann. XXXIII, 353. 

(2) Ibid. LX1X, 98 ; LXXI, 91. 

(3) Ibid. LXXVI1, 219 ; Wien. Acad. Ber. 1849, Febr., 123. 


Interfer- 
ence with 
consider- 
able dif- 
ferences of 
route. 



70 


PHYSICS AND PHYSICAL CHEMISTRY. 


Inter, 
fe rence 
with con* 
aider able 
differences 
of route. 


incidence. The thinner the mica, the broader the builds will be. 
These bands evidently depend upon the interference of the light 
reflected at the anterior and posterior surface ; and unless the mica, or 
the lamina of gypsum, which may be used instead, be very thin, the 
interference-bands belong to a high order ; the higher, the nearer the 
bands are to the eye, as the differences of route of the interfering rays 
continually increase. The lines can, therefore, only be seen in homo- 
geneous light. H aidinger states, that Ettingshausen has observed 
that the points of incidence on the mica-lamina, which correspond to 
equal differences of route of the rays (provided the eye preserve the 
same position) form a circle, the centre of which is the base of the 
perpendicular dropt from the eye to the lamina. The eye projects 
circular lines on the plane, that is perpendicular to the line of vision, 
in an hyperbola, parabola or ellipse, according as the angle of 
incidence is greater, equal to, or smaller than 45°. The small por- 
tions of this line, however, appeared in the first case in which 
Haidingcr observed them, as straight lines. — II aidinger asserts, 
that these lines can also be produced by white solar light with a mica- 
lamina; this is remarkable, and deserves repetition and confirmation. 

Haidinger calls to mind the black rings wdiich Talbot obtained 
with the chloride of sodium -flame in a glass-bubble ; they differ from 
the phenomenon above described in this respect, that their locality is 
simultaneously determined by the unequal thickness of the medium 
and the incidence, whilst the latter alone requires to be taken into 
consideration for the lamina with parallel surfaces. 

Haidinger also alludes to an experiment of Wrede(l), consisting 
in the reflection of light by a cylindrically bent lamina of mica, the light 
being subsequently decomposed by a prism and examined by a telescope. 
The spectrum is seen traversed by black lines like those of Frauen - 
hofer. Haidinger appears to have erroneously considered this pheno- 
mcnonas identical with his own, with the sole exception,that by the cylin- 
drical form of the mica, the picture is converted into a line of light, and 
that, therefore, the interference- lines are brought very close together, 
and only become distinctly visible by the telescope after they have 
been separated by the prism. — In W rede’s experiment the number 
and arrangement of the lines depend upon the wave-length of the 
different coloured rays, all of which have the same absolute difference 
of route ; whilst in II ai dinger’s experiment the lines arc produced 
by rays of equal wave-length, but unequal difference of route. 

Reflection of Ll «ht. on Lustre. — Haidinger(2) has commu- 
nicated observations on the lustre of bodies. They are important 
inasmuch as they call upon mineralogists to attend to the physical 


(1) Pogg. Ann. XXXI II, 353. 

(2) Wien. Acad. Her. 4 lift., 137—150. 
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causes of the various kinds of lustre, especially of glassy lustre, of 
diamond lustre, and metallic lustre, terms which have generally been 
looked upon as mere symbols and terms of expression ; we can- 
not, however, characterise Haidinger’s explanation as entirely in 
accordance with our present knowledge of the laws of reflection and 
polarisation. 

H. Schroder(l), in a treatise entitled “ Matt und Glanz,” has 
pointed out, that dull surfaces held between the source of light and 
the eye, become shaded (owing to the small projections), and that on 
the contrary, they appear bright if the eye be introduced between the 
source of light and the surface. The peculiar colour of the body, there- 
fore, which appears to be most intense when it is seen perpendicu- 
larly, is mixed in the former instance with grey, in the latter with white. 

PoiarlHatlon toy Reflection. — The last Annual Report (2) contains 
.1 amines discovery, that the elliptical polarisation by reflection of 
light, which at first was only found in metals, and afterwards in some 
powerfully refracting media, e. g. the diamond, must be considered as 
the general case ; the same observer concludes that physicists have 
hitherto imagined that they found rectilinear polarisation, as well as 
an angle of complete polarisation for less powerfully refracting trans- 
parent media, merely because the small axes of the elliptical paths 
travelled by the particles of arther — (when decomposed into the known 
components, the amplitudes of the vibrations in the plane of inci- 
dence) — are too small to be easily perceived. The report made to the 
French Academy by Cauchy (3) contains some farther data from 
J a min’s investigations, as well as some interesting remarks by the 
reporter. — Jarnin examined the reflection produced by a large series 
of substances in the following manner. The incident ray was polarised 
by a Nikol’s prism, so that the direction of vibration formed only a 
small angle (6°) with the plane of incidence, or in other words, that 
the azimuth of the plane of polarisation amounted almost to 90°. 
Two quantities must be measured in order to characterise the reflected 
ray completely. One is the retardation which the component in the 
plane of incidence suffers in comparison to the one that is perpendi- 
cular to the plane of incidence; this Jamin determined with the 
assistance of Babinet’s compensator, which in each experiment did 
away with the difference of phase, and thus restored the rectilinear 
polarisation. Babinet’s compensator consists of two triangular con- 
gruent quartz prisms, which are made to slide along one another by 
means of a micrometer screw ; the edges of the first prism are parallel, 
those of the second, vertical to the optic axis of the rock-crystal. The 
second quantity is the ratio of the intensities of both components ; this 


(1) Pogg. Ann. LXXVIII, 569. 

(2) Annual Report for 1847 and 1848, Vol. I, 131. 

(3) Coinpt. Rend. XXVIII, 120; Instit. 1849, 34. 
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was deduced from the azimuth of the resulting rectilinear vibration, 
which was sought by means of a second N ikol’s prism. 

There were only two substances, menilite and alum, in which 
Jamin found an angle of complete polarisation. As at this limit for 
increasing angles of incidence the difference of phase passes from 
it to 2n, a transition which cannot take place suddenly, it is evident 
that the period of transition in this case is so short as not to be per- 
ceptible. — In three substances, Jamin curiously enough found 
negative differences of phase, namely in opal, hyalite and fluor-spar 
whose coefficients of refraction are all near to 1*43. 

Cauchy has based his doctrine of reflection upon the fundamental 
laws of molecular mechanics, and especially upon the law of a continuous 
motion of the aether (sec page 65), and not upon Fresnel's' hypo- 
theses; he has thus found that the difference of phase of the two 
components of the reflected ray, if reduced by r, is nearly equal to 
the sum of two positive angles <p + the tangents of which are 
given by 

tg 0 = t sin r tg (r 4 - t'), and tg <}>' = c sin r tg (r — t') 

in which r represents the angle of incidence, r the angle of refrac- 
tion and e, what Jainin termed the coefficient of ellipticity. 

2tt 

Assuming k = — , in which formula A represents the wave-length 
of the incident ray, we obtain 

k k 

£ k f f 

where k" and k /y are,' what Cauchy termed the coefficients of extinc- 
tion of the extinct (third) ray (1) in the reflecting body and the 
air. — It is only when both coefficients are equal that £ becomes 
zero, and the polarisation rectilinear, as in menilite and alum. 
Cauchy had formerly assumed the coefficient k,, as infinitely great; 
but although it may have a very high value, still this must be finite, 
as £ could not otherwise become negative, which does occur as 
Jamin has noticed in a few examples. 

If a ray does not pass from the atmosphere but from one denser 
refracting medium into another, the polarisation of the light reflected 
at the boundary- plane, invariably becomes rectilinear if the coefficients 
of extinction are equal in both media. This remark of Cauchy's 
points to a new field of experimental research. 

Nature of Polarised — A rational mode of treating the phe- 

nomena of polarisation necessarily pre-supposes a distinct knowledge 
of the direction in which the vibrations of the aether-particles occur 
in the polarised ray. The fundamental phenomena of polarisation, 
the phenomena at the second mirror of polarisation, as well as the 
property of tourmaline to be opaque, even in very thin laminae, when 


(1) Annual Report for 1847 and 1848, Vol. I, 126. 



OPTICS. 


73 


cut perpendicularly to the axis, when contrasted with the deportment 
of the laminae cut parallel to the axis, should convince every unpre- 
judiced person that the vibrations occur perpendicularly to the plane 
of polarisation, or in the light polarised by reflection, perpendicularly 
to the plane of incidence ; still contradiction and confusion has 
hitherto prevailed on this subject in optical treatises and manuals. 
It is therefore gratifying that Cauchy has now used the first of the 
two mentioned phenomena, in order to base the fact that the vibra- 
tions take place perpendicularly to the plane of polarisation on a 
simple proof (1) which is accessible to everybody. 

He says : If a ray of polarised light be thrown upon the boun- 
dary plane of two isophanous media (the vibrations of which ray arc 
parallel to that plane, and therefore transverse) there can only be trans- 
verse vibrations in the reflected and refracted ray. But as the reflected 
ray could only disappear if the coefficients of refraction of both media 
were equal,. it follows that a ray, the vibrations of which move parallel 
to the reflecting surface, cannot be made to disappear by reflection. 
But as it is customary to say of a ray which cannot thu3 be extin- 
guished, that it is polarised in the plane of incidence, it follows that 
the vibrations occur perpendicularly to the plane of polarisation. 

We are led to believe that now that the mechanics of polarisation 
have received a firm basis by Cauchy’s and Jamin’s labours, it is time 
to give up altogether the clumsy term plane of polarisation in the 
description of the phenomena, and only to speak of the direction of 
vibration. 


In opposition to this view, Babinet(2) promises to prove that the 
vibrations take place in the plane of polarisation. He arrives at this 
conclusion by the two following experiments. 1. If a sheet of white 
paper is perpendicularly illuminated by solar light, the polariscope 
discovers polarised rays, which pass above and below the surface of 
the paper parallel to it, and whose plane of polarisation coincides 
with the surface of the paper. 2. The same is observed, if instead of 
the paper, a white-hot metallic surface is employed. We may assume - 
that Babinet will not succeed in establishing his proof. 

Newton’s Coloured Rings. — Newton thought he had dis- 


covered that the thicknesses of the layer of 1 2 air between tw T o glass lenses, 
which correspond to the same ring at different incidences, change 
proportionally to the secant of an angle u which is given by the 
.. 106 n+1 . , . . , « » , 


equation sm u 


107 » 


sin r, n being the index of refraction of 


the glass, and r the angle of incidence of the refracted ray within 
the thin layer. According to the undulatory theory the thicknesses 
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(1) Compt. Rend. XXIX, 645. 

(2) Compt. Rend. XXIX, 514 ; lnstit. 1849, 361 ; I’ogg. Ann. LXXV1II, 580 ; Arch. 
Ph. Nat. XII. 313. 
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N«« . for all incidences should be proportional to sec. r ; the above value 
eo four* d corresponds with this sufficiently up to r = 60°. In order to explain 

r5 “s»- the deviation for higher values of r, Herschel assumed that 
Snellius' law of refraction was not absolutely correct for great 
incidences, whereas Radicke(l), instead of adopting this very objec- 
tionable hypothesis, explains it by stating that the point at which the 
rays strike the upper surface is not sufficiently approximated to the 
point of exit, that the thicknesses traversed forwards and backwards 
can be looked upon as equal. 

Provostaye and Desains(2) have recently discovered that, con- 
trary to the assertion of Newton, the theoretical law perfectly 
agrees with the observations up to the last limit at which the rings 
are distinctly visible. The flame of an Argand lamp, and with- 
out a glass chimney, was used as source of light ; it was fed with 
alcohol containing chloride of sodium. The rings presented the’ 
most beautiful and quiet appearance if the rays were allowed to pass 
through a sheet of white oiled paper. If the angles of incidence 
are very great, the rings disappear in the quantity of light reflected at 
the first surface of the upper glass, and they are only seen, if the 
apparatus is half shaded, at the boundary of light and shade. — For 
the production of the rings they employed a polished glass plate 
and a plano-convex lens, which being placed perfectly horizontally 
could by means of the micrometer-screw of* a straight-line engine, 
be moved horizontally so far that the vertical wire of a theo- 
dolite, directed for each incidence, had been tangential to the 
rings in the two terminal points of the same diameter. — The 
lower glass plane was set horizontally by means of levels and 
screws ; the horizontal position of the plano-convex lens was deter- 
minable with great accuracy, as the diameter of the rings was neces- 
sarily altered on the apparatus being rotated on a vertical axis as 
long as an inclination to the horizon existed. Two series of experi- 
ments made at an incidence of 17° 37' and 61° 37', with a lens of 
13 m- 29 radius, and continued to the 43rd and respectively 24th 
ring (the dark centre spot being always counted as the first ring) 
yielded results exhibiting a complete agreement between observation 
and calculation; the deviations extended at most to 0 mn ' - 12. The 
same series continued to the 67th and respectively 32nd ring 
certainly yielded deviations of more than 1““, but Provostaye 
and Dcsains remark that an almost vanishing deviation from the 
spherical form sufficiently accounts for that irregularity, and that 
we can but admire the art which succeeds in obtaining the globular 
form with so much accuracy. — Provostaye and Desains have 
shown clearly by two series of experiments the great influence of 


(1 ) llandbuch d. Optik, II, 63. 

(2> Ann. Cli. Phys. [3] XXVII, 423 ; Corapt. Read. XXVIII, 253, (in abstr.) ; Instit. 
1849, 57; Pogg. Ann. LXXVI, 459. 
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the most trifling change of form. In one series the lens was 
not in complete contact with the glass plane, in the second it 
was too strongly pressed upon it. In the latter instance the dia- 
meters increased considerably. 

Three series of experiments were instituted which determined the 
main question ; the two first were made with a lens of from 37 to 38 
meters radius, the second with another lens of nearly the same 
curvature at the incidences of 7°55',37 o 36',61 o 37',74 o 17',80 o 39'-5, 
80° 46', 84° 3', 85° 21'; the third series even of 86 c 14'; it resulted 
that the diameters increase with the greatest accuracy up to the 
greatest incidences according to the formula 

D 2 — 2 (m — 1) h sec. r, 

in which m represents the number of the ring, r the inclination, k 
a constant equal to the product of the diameter of the globe 
from which the lens is cut, into the wave-length of the light em- 
ployed. The accordance between theory and observation is thus 
established. 

central spot of Newton’s Rinas. — Newton’s rings which are 
formed between two lenses lying upon one another, disappear if the 
angle of incidence is so great that total reflection occurs at the 
posterior surface of the upper lens ; however, the central dark spot 
remains. — By a suitable interpretation of Fresnel’s formulae 
of intensity, which become imaginary when the limit of complete 
reflection is overstepped, Stokes(l) has deduced the intensity of 
reflected light for this case also, and, consequently, for greater inci- 
dences. The intensity of the incident ray, polarised in the plane of 
incidence taken as unit, we obtain for the reflected ray 


0 - f Y 

(1 — 0 s ) 2 + 4 q 2 sill 2 2 £ ’ 


in which 9 = f 


2irD / fi : sin 2 « — 1 ; 

~V 


I u. is the coefficient of refraction of the first medium, i the angle of 
incidence at the surface of the second medium, i. e. of the layer 
of air, D the thickness of the layer at the point under consideration, 
x the wave-length, 2 $ the acceleration of the phase in total reflec- 
tion. The latter magnitude alone varies, in calculating the intensity 
of the light polarised perpendicularly to the plane of incidence. 
Stokes has deduced several corollaries from his formula, and he has 
found them all most accurately confirmed by experiment. 

Simple Refraction. Determination of the Coefficients of Refrac- 
tion. — The Due de Chaulnes(2) has been the first to employ the 
microscope for determining the coefficient of refraction for thin 
plates ; the changes in the position of the microscope necessary to 
see successively the upper and lower plane of the lamina, were 


(1) Phil. Mag. [3] XXXIV, 137. 
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(2) Mem. de l’Acad. 1767. 
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simple measured by means of a- micrometer- screw. Brewster has applied 

!*ion?’ the same method to fluids, and E. Becquerel and Cahours(l) have 
Determi- shown that we can do without the micrometer-screw in these measurc- 
the'coeffl- ments, if instead of the change of position, we measure how much 
refraction. a S^ ass micrometer is magnified when air first, and then successively 
the fluids which are to be examined for their refracting power, are 
introduced between it and the object-glass. 

Bertin(2) has again altered the method, which serves him as well 
for laminae of solid bodies as for fluids ; he makes the eye-glass 
of the microscope moveable, and upon an operculum which he places 
on the stand he lays the lamina to be examined, and upon this again 
a glass micrometer with the division downwards. After measuring 
the enlargement G of the micrometer, the latter is placed under the 
lamina to be examined. The eye-piece now requires to be pushed in, 
in order to render vision distinct again, and the latter lower degree 
of enlargement y is now measured ; finally the lamina is removed, the 
eye-piece pushed in still farther, and the enlargement g measured, 
which again is rather less than before. — Bert in measured the enlarge- 
ment with a pair of compasses, which he directed to two definite lines 
of division of the micrometer with one eye, and which he saw with 
the other by the microscope. A more convenient mode of measure- 
ment would probably be obtained by employing two wires in the 
focus of the eye-piece ; the ordinary achromatic eye-pieces used in 
the microscope are not, however, applicable to the purpose. (See 
Optical Instruments). 

If an object lies at the distance p before the object-glass, and its 
image at the distance p behind it, then -^ + p—y 1 an d as the enlarge- 
ment by means of the object-glass is j, this equation can be written 

1 + t; +y In the above three measurements the distance of the 

, G f 

micrometer from the object-glass is successively p, p + t, and p + e, 
we thus obtain the three equations, 

i + 1 2 . 1 t 1 _ E±± ■ n 1 -?±Z ■ 

<* f V f Q f 

a 

and as a very simple construction gives --= n, or equal to the coeffi- 
cient of refraction, we obtain by elimination of p and f in the above 
equations, 

n = Z 

g ( G — y) 

If the lamina is very thick, then y and g are so small, and differ so 

(1) Pogg. Ann- LI, 427 ; Compt. Rend. XI, 867. 

(2) Ann. Ch. Phys. [3] XXVI, 288; Compt. Rend. XXVIII, 447 (in abstr.) ; Instit. 
1849, 105; Pogg. Ann. LXXVI, 611. 
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little,* that it is preferable to compare them with another lamina of 
known thickness and known coefficient of refraction. From the 


preceding equations, as e 


- * = * o - r)- 

e ri (n — 1 ) _ y’_ (y — g) 
tf n (ft' — 1) y (y — g) 


we arrive at 


where e and e represent the thicknesses, and n and it the coefficients 
of refraction of the two lamina;. 

If we wish to apply the method to liquids, Bertin directs the 
employment of short cylindrical pieces of tubes, covered at both 
ends with flat opercula, which are provided on their inner sur- 
face with micrometric divisions. Whilst the vessel is empty, the 
enlargement G of the upper, and g of the inferior micrometer is mea- 
sured, the liquid then introduced, and the enlargement y of the lower 

W ’ \ 

micrometer again measured. We then again obtain n = y 

6 ° 9 (G— y) 

Finally Bertin gives another formula for Brewster’s method of 
measuring the index of refraction of liquids by means of a plano-con- 
cave lens introduced between the object-glass and the stand ; it is a 
formula in which the distances of the micrometer from the object-glass 
arc replaced by the enlargements which can be measured without the 
micrometer-screw, vrhich generally is wanting in the microscope. We 
may state that the formula is nearly identical with the one given by 
E. Becquerel and Cahours. (See p. 76 ) 

It is necessary to guard against attributing too great importance 
to the multiplication or improvement of the methods intended for the 
approximate determination of mean coefficients of refraction, as in 
practical optics and molecular physics no question is determinable by 
such approximate values. 

Putirou(l) has measured the coefficients of refraction of 18 
varieties of glass according to Rudberg’s method. The numbers 
of the following table apply to the following glasses :‘l) heavy yellow 
boracic acid-flint-glass from the factory of Mr. Feil; 2) Frauenhofer’s 
flint-glass; 3) Bontemp’s flint-glass, quite pure, but strongly hygro- 
metric ; 4) Guinand’s common flint-glass; 5) Guinand’s flint-glass 
with boracic acid; 6) another variety of the same; 7) Guinand’s old 
white flint-glass ; 8) Guinand’s crown-glass with boracic acid; 9) the 
same; 10) Guinand’s common crown-glass; 11) Venetian glass, 
very dry; 12) Guinand’s crown-glass with boracic acid (new and 
of superior quality) ; 13) Dollond’s crown-glass ; 14) boracic acid- 
glass with a new basis, by Messieurs Maes and Clemandot in 

(1) Compt. Rend. XXIX, G32; in detail, with description of the apparatus and 
the method, Ann. Ch. Phys. [3] XXVIII, 176 j the results corrected, Ann. Ch. Phys. 
[3] XXVIII, 501. 
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simple Cliehy ; 15) Bontemp's crown-glass (ill-adapted for optical purposes) ; 
r ?fonf 18) the same as 14 ; 17) the same ; 18) glass from St. Gobin. 

Determi- 

nation of 
the coeffi- 
cients of 
refraction. 

No. 

Den- 

sity. 

Density 
measured at 

Temp, during- 
the measurement 
of refraction. 

Refracting 

Angle. 

n h 

n s 

n r 

“e 

1 j 

n d j n c 

i 

1 


T~ 

3*417 

100*0 

19*0 

35° 15*2 " 

1*70369 

1*74859 1 

1*73197 

1*72339 

1*71439 1*70700 i 

1*70492 

2. 

2*135 

8 *75 

14 *25 

36 24 50 

1 60788 

1*65729 

1*04536 

1 *03913 

1*03238 1*62722 

1*03142 

8 . 

2*011 

8 *75 

18 ‘25 

35 5 22 

1*65580 

1*64573 

1*03458 

1*02847 

1*02222 1*61720 

1*01511 

4. 

3*010 

10 *0 

16*0 

39 50 30 

1*05421 

1*64432 

1*63314 

1*02730 

1*02090 1*01005 

1*01440 

5. 

4*322 


15 *0 

60 5 50 

1*05391 

1*04389 

1*03270 

1*02090 

1*02055 1*01580 

1*01402 

6. 

3*559 

1 10 *0 

16* *0 

39 57 37 

1*04904 

1*04008 

1*02917 

I 62349 

1*01715 1*01242 

1*61071 

7. 

2*022 

10 *0 

18 *5 

60 0 52 

1 04906 

1 *03913 

1*02800 

1*62227 

1*01598 1*01125 

1*00950 

8. 

2*04*2 

10 *0 

15 *5 

00 37 50 

1 55090 

1*55180 

1*54584 

1 *54270 

1*53910 1*53617 

1*53519 

9. 

2*613 

! 10 ‘0 

14 *0 

00 1 44 

1*55389 

1 *54902 

1*54324 

1*54002 

1*53035 , 1*53337 

1*53204 

10 . 

2*184 

8 *5 

17 *5 

39 55 40 

1*54855 

1*54387 

1*53825 

1 *53500 

1*53173 1*52904 

1 *52805 

11. 

2*713 

9 *7 

18 *0 

59 58 45 

1 *54805 

1 *54327 

1*53754 

1*53445 

1*53089 1*52837 

1*52727 

12. 

2*302 

9 *0 | 

10 *0 

00 0 53 

1*54778 

1*54304 

1 *53743 

1*53455 

1*53110 . 1*52849 

1*52740 

13. 

2*484 

10 *0 

11 *5 

59 57 32 

1*54442 

1*53927 

1*53409 

1*53113 

1*52773 1*52409 

1*52400 

14. 

2*835 

9 *5 

15 *0 

35 29 50 

1*54000(1) 

1*53251 

1*52700 

1-52401 

1*52072 — 

— 

15. 

2*447 

10 *0 , 

16 *0 

00 7 30 

1 *53224 

1*52754 

1*52210 

J *51921 

1*51596 1 ’51338 

1*51244 

10 . 

1*951 

8 *5 

17 *25 

35 34 22 

1*53137 

1*52704 

1*52192 

1-51900 

1*51582 1*51330 

1 *51220 

17. 

! 1*523 

! 8 *5 | 

17*5 

34 55 14 

1*53107 

1*52071 

1*52142 

1*51863 

1*51505 1*51210 

1*51133 

18. 

i 2*329 

1 8 *5 | 

19 *25 

59 34 22 

1*52073 

1*40238 

1*45057 

1*45290 

r 44979 1*44711 

1*44000 


(1) Probably intended to be 1*53660. 

Forbes(l) has measured the ratio of refraction of pure chloroform 
of a sp. gr. 1*4966. The prism had a temperature of probably 12°‘2, 
and a refracting angle of 39° 41'. He found 


For the extreme Red n — 1*4475 
B in the Red. . . = 14488 

IJ in the Orange . — 1*451 

b in the Green . . = 1*450 


Fin the Blue , . n — 1*457 

H in the Violet (the least 

refrangible line) — 1*463 
Extreme Violet . . = 1*4675 


The dispersive power — — — = 0*045 is almost identical with that 
of the ethereal oils. 

Longitudinal "Bands In the Solar Spectrum. — Wartmann(2) has 
lately, in reference to the longitudinal bands in the solar spectrum, 
given his adhesion to the opinion of Knoblauch and Karsten, 
Kuhn and Crahay, which has also been confirmed by Cavalleri in 
Monza(3), namely, that those bands are produced by irregularities at 
the edges of the fissure and the mirror, and by the impurity of the 
atmosphere. Zantcdeschi (4) also again reverts to the subject (5). He 
admits that some lines are produced by imperfections of the appa- 


(1) Phil. Mag. [3] XXXV, 94. (2) Arch. Ph. Nat. X, 303. 

(3) Ibid. 303, from Diario ed Atti dell’ Academia Fisico-medico-statistica di Milano, 
Nr. 13 et 17. 

(4) Arch. Phys. Nat. XII, 43. 

(5) See Annual Report for 1847 and 1848, Vol. I, 153. 
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rutus. Others again are said to originate in the vesicular vapour in 
the atmosphere, and to be moveable. Others again are said to be due 
to interference and inflection. 

Nomenclature of Colours. — F orbes(l), induced as it appears by 
the. contemplation of the extremely numerous shades of colour con- 
tained in the collection of the mosaic manufactory established for the 
adornment of St. Peter’s in Rome, has proposed a classification and 
nomenclature of the colours. In the history of the subject he first 
cursorily alludes to Pliny’s statements, and then passing to the doctrines 
of Newton, gives his well-known law of colours(2). He dwells upon 
the difference between the mixed colours obtained by illuminating a 
white screen with various prismatic rays, or by mixing pigments ; in 
the former mixed colours, the sum of luminosity prevails ; in the 
latter, in the most favourable case, only the mean of the luminosity 
of both mixed pigments, so that the latter always appear more dull, 
or as if mixed with grey. If, for instance, we wish to apply red, 
yellow, and blue, in sectors to a disc, so that the disc shows white 
when rotated, Newton’s law of colours gives the breadth of the 
sectors r lyi b — 0*386 : 0*196 : 0*418. But according to Lambert’s 
experience, red pigment reflects in the most favourable case only 
yellow only T \, blue only 4 - of the incident rays ; it is therefore 
necessary, if we wish to have white in the reflected light, to apply, 
the sectors in the ratio 3 r : 2*5 y :7b — 1 157 : 0*490 : 2*927 = 
R : Y: B. Accordingly of all the incident red rays therefore only 

T ' M + r+ B “ T * ■§ = 7 arc reflected, of the yellow rays 

of the blue ~. Consequently we obtain white light, the intensity 

of which is attenuated s fold, or 4*574 times ; whereas, if we allow 
white light to fall on a white disc, the intensity of the reflected 
red- light is only 2*5 times less, according to Lambert. The grey 
colour which the rotating disc that is covered with pigments shows 
instead of white is thus explained. 

Forbes then proceeds to describe and criticise Mayer’s triangle (3), 
and Lambert’s pyramid of yiplours(4) (he appears unacquainted 
with llungc’s(5) globe of colours), and quotes the well-known views 
of Wollaston, Young, and Nollet, and finally those of Brewster, 
on the true fundamental colours of the spectrum. He then quotes a 
treatise by Hay, on the nomenclature of colours, which is but little 
known in Germany. Hay assumes red, yellow, and blue as primary 


Longitu- 
dinal 
bands In 
the solar 
spectrum 


(1) Phil. Mag. [3] XXXIV, 161. 

(2) Newton, Optice, Lib. 1, pars II, propos. VI, probl. 2; Wilde's Gesch. der 
Opt. 11,33. 

(3) De afbnitate color, in Tob. Mayer opp. ined. I, cura Lichtenb. 1775. 

(4) Beschreibung einer ausgemalten Farbenpyramide, Berlin 1772. 

(5) Farbenkugel, Hamburg 1810. 
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colours, and deduces from them as secondary colours, orange, green, 
and purple. By combination of the secondary, the tertiary colours, 
&c. are formed as follows, 


Red 

r s 

Yellow 

Blue 

Red 


Yellow 


► Orange ' 


U Vx 

* Citrine 

Green i 

Va b i fa 

y* 6 4 

, Olive 

Purple 

b 4 r 3 y 2 : 

*4*4 1 

. Russet 

1 Orange J 

r A y s b. 

r 4 y 4 

„ Citrine 

J 

y4 *2 r. 


Green hue 

y» h r * 

Purple hue 

*3 r a V 2 
Orange hue 

»* y 3 *2 


These colours are also to be found in Mayer’s triangle, thus the 
green hue b s r v for instance, may be looked upon as composed of 
2 green and 6 grey, y x b x + y 2 b 2 r v and has its place on the line 
which unites the middle of the triangle with the middle of the side 
yellow — blue, taken at a distance of } from the middle of the" 
triangle. — All the combinations of three primary colours may be 
considered as transitions from a primary or secondary colour to grey. 
Forbes now proposes the following classification of colours, in which 
the colours belonging to the places marked + (their complete name, e. g. 
greyish-orangish-red, is easily supplied) are said to suffice completely 
for the indication of the shades. By mixing these colours with black 
or white, a series of corresponding colours are deduciblc, which 
Forbes, following llay, calls tints and shades of colour. 


Red. 

Greyish-red 

Grey-red 

Red -grey 

Reddish-grey 

Grey 

Orangish-red . 

+ 

+ (Russet) 

Orange-red 

Red -orange 

+ 

4 - 

4 - 



Reddish-orange j 

4 * 

4 - 




Orange. 

Greyish -orange 

Grey-orange 

OraiiKe-grey 

Orangish-KTcy 

Grey 

Y el 1 o wish-orange 

! + 

4 - (Brown 1 ) I 

• 


Yellow-orange 

Orange-yellow 

4 - 

4 - 

4 - 



Orangish-vellow . 

4 - 

4 - 




Yellow. 

Greyish-yellow’ 

Greyish-yellow 

^ Yellow-grey 

Yeilowish-grev 

Grey 

&c. 


(Citrine) 

i 

Green. 

Greyish-green 

Grey-green 

Green-grey 

i 

Greenish-grey 

Grey 

; 


(Drab) 

Blu e. 

Greyish-blue 

Grey-blue | 

Blue-grey 

Bluish-grey 

Grey 

: 


(01ivc-c< 

oloured) 

Purple. 

Greyish-purple 

Grey-purple 

Purple-grey 

Purple-grey 

Grey 

Reddish -purple 

4 - 

4 - 


Red-purple 

Purple-red 

+ 

+ 

4 - 



Purplish -red . 

4 - 

+ 




Red. 

Greyish-red 

Grey-red 

Red-grey 

Reddish-grey 

Grey 
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Double Refraction. Constanta of Polarisation and Double 
Refraction in Quartz. — In order to explain the optical phenomena 
presented by quartz. Airy assumed that every tay entering it is 
decomposed into two elliptically polarised rays of opposite rotation 
and unequal Velocity of propagation. The polarisation is rendered 
circular or rectilinear according as the rays emerge parallel or 
perpendicular to the axis. — Jamin(l) has undertaken to measure 
the dependance of the relation of the velocities of propagation as 
well as of the axes of the ellipses upon the incidence of both rays. 
He allowed light to enter, which was polarised in the principal section, 
and measured the relation of the amplitudes as well as the difference 
of phases of the two emerging components, one of which was polarised 
in the principal section, the other perpendicularly to the principal 
section. The magnitudes sought as above-mentioned are easily calculated 
by those measured. The relation of the ellipse-axes diminishes with 
increasing incidences very rapidly from 1 to zero, Jarnin found. 


Angle of Incidence calculated 
from the Axis. 

2 

s" i r 

9° 15' 

15° 28' 

19° 4 2' 

24® 30' 

Relation of the Axes of the Ellipse. 

0*939 

0-041 

0*309 

0*125 

0-08/ 

0-052 


The difference of route of the two elliptical rays is proportional to 
the thickness of the quartz-layer traversed. In the case of the angle 
of incidence being above 30°, it follows the law of Huy glieus.— The 
following numbers give the difference of route caused by a lamina of 
1mm thickness expressed in parts of the wave-length : 

Angle of Incidence. |0° 15° 25' 11 l u 8' 115° 33 # ‘ 2W21'\2b" 17' 30°26' 35" ,V 
Ditference of Route. |0*120 |0*135 jO'273 ; 0*490 |0*819 |l*231 ,1*774 j2*287 

Phenomena €>f Colours In Doubly-Refracting? Bodies. Luminous 
Ringr-s in Calcareous Spar ami Reryll. — Brewster has several 
tirnes(2) directed attention to the small cavities which occur in 
certain calc-spars, berylls and topazes, and which are tilled with two 
liquids thift do not mix ; the layer surrounding the cavity must have 
been condensed by their power of expansion at the time the crystal 
was in a liquid state, and thus the power of refracting light has been 
modified at these points. Brewster has lately described an optical 
phenomenon (3) consisting of several luminous rings, which owes its 
origin to the above-mentioned cavities, and when produced in a 
dark room, with the aid of solar light, is said to be one of the 
finest optical phenomena. Brewster lias found the phenomenon 
most beautiful in calc-spar, less so in bcryll. In sapphire which 
contains three systems of cavities parallel to the sides ot an equi- 
lateral triangle, the three systems of luiniuous lines afford on reflec- 
tion tlie hexagonal radiation which has been so much admired. The 

(1) Iustit. 1849, 91. 

(2) Edinb. Transact. 1823, X, 1. 407 ; see Annual Report for 1847 and 1848, Vo!. 1, 158. 

(3) Phil. Mag. [3] XXXIII, 489; last it. 1949, 79. 

VOL. Ill, O 
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lines are converted into rings if the sapphire is cat in the direction 
of planes which are not parallel to any of the three systems. As 
we have not had an opportunity of seeing the phenomenon presented 
by calcareous spar, we refer to the treatise itself for particulars. 

Iridescence of Surface in Doubly-Uefracting Crystals. — Babinet(l) 
found that the law, according to which the ray that is more powerfully 
refracted suffers greater absorption, is confirmed by a great number of 
coloured doubly-refracting crystals. Ilaidinger(2) points out a 
connection between this absorption and the iridescence at the surface 
presented by the light reflected by many crystals. This iridescence of 
surface, when examined in chrysolepatc of potaSsa, aloetatc of potassa, 
croconate of copper and platimite of ammonia, with the aid of a 
dichroscopic lens exhibited not only the same state of polarisation as 
the most refracted (and therefore most absorbed) ray, but also its 
complementary colour. 

INcorliroism and Iridescence of Surface. — IIaidinger(3) gives tile 
following remarks on the pleocliroism of the oxalate of sesquioxide of* 
chromium and potassa. The light vibrating in the direction of the 
normal (supplementary line) and the transverse axis (perpendicular) 
appeared by the dichroscopic lens as varying between the green of 
seladon and of leek, with a slight tinge of violet ; for the second it 
was rather more yellowish-green, and lighter. The colour vibrating 
along the axis (middle line) is Berlin blue, and has the lightest hue. 
According to Bussy and Berlin, the powder of the crystals is 
green ; as the colours invariably become lighter when a substance is 
powdered, we find that the lighter blue disappears entirely in this case, 
and the green remains. — The colour of the solution passes, accord- 
ing to the various degrees of saturation, from a mere seladon-green 
to the darkest columbine-red. 

Hai dinger thus characterises the pleochroism of hypersthene(4) : 

1. Axis (middle line). Grey, in part greenish, darkest! 

2. Transverse Axis (perpendicular). Hyacinth-red J more reddish ! middle l Hue. 

3. Normal (supplementary line). Reddish-brown \ more yellowish J lightest J 

The red iridescence was examined by means of the dichroscopic 
lens. In the longitudinal position of the crystal O appeared reddish 
and lustrous, E lustreless and grey, whereas 'in the transverse position 
O was bright and E red. 

A variety of chrysoberyl described under the name of Alexandrite, 
and derived from the Ural, is represented by Haidinger(5) as pos- 
sessing the following optical relations. 


(1) Pogg. Ann. XL VI, 478. (2) Pogg. Ann. LXXVI, 99. 

(3) Pogg. Ann. LXXVI, 107. 

(4) Pogg. Ann. LXXVI, 294 ; Wien. Acad. Ber. 4. Heft, 3. 

(5) Pogg. Ann. LXXVII, 228. 
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In grey-white nebular light, 

1. In the direction of the Longer Diagonal of the Base Olive-green 

2. „ ,, Principal Axis Verdigris 

3. „ „ Shorter Diagonal of the Basis Scladon-green 

In perfectly white light, 

1. Orange-yellow Lightest hue. 

2. Pure Emerald-green Darkest hue. 

3. Columbine-red Middle hue. 

The colour appertaining to the diagonal of the basis, is itself what 
is termed dichromatic. It contains two maxima of colour : in thinner 
crystals it is green, with an admixture of violet ; in thicker crystals 
the reddish-violet, or columbine-rial, alone remains. — The solutions of 
scsquichloride of chromium, of alum, as well as of Gregory's 
oxalate of sesquioxide of chromium and potassa, and also the crys- 
tals of the last salt, present the same colour. — With candle light 
colour No. 1 appears reddish. No. 3 pale-red. No. 2 remains unchanged 
a beautiful green. 

According to Soret(l), the optic axes of clirysoberyl form an 
angle of 27° 51', the middle line unites the edges of the prism of 
119° 46'. The darkest hue is found in the middle line, tlic middle 
hue is in the supplementary line, and the lightest hue in the normal 
line. 

According to Biot and Brewster, the crystal is attractive or posi- 
tive, whence the fact of the middle line possessing the darkest 
hue, entirely accords with the remark of Babinct above 
quoted (2). 

Optical properties of Antt^orftte. — IIaidingcr(3) found Antigo - 
rite a mineral of a thin slaty structure, resembling serpentine in 
its composition, on examination with the dichroscopic lens to be 
dichromatic. By the manner in which it polarises light he recog- 
nised it as a mineral belonging to the Regular system of crystallisa- 
tion, and optically binaxial. He estimates the apparent angle of the 
optic axes at 35°, so that if the coefficient of refraction be assumed 
at 1’55, the true angle of the optic axes must be about 22°. 

llaidingcr also communicates some observations on the optical 
characters of platino-cyanidc of magnesium (4). 

Circular Polarisation l>y liquids. — For a series of years 
Biot(5) has made the phenomena of circular polarisation by liquids 
the subject of a careful investigation. The application of the 

(1) Recherches siir la position des axes de double refraction dans les substances 
cristallines. Geneve, 1821. 

(2) Comp. p. 82. 

(3) Pogg. Ann. LXXVII, 94 ; Wien. Acad. Ber. 3. lift. 

4) Pogg. Ann. LXXVII, 89; Wien. Acad. Ber. 1849. Jan. 20. 
ft) Ann. Ch. Pliys. [3] X, ft, 175, 307, 385 ; XI, 82. 

G 2 
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polarising apparatus for the determination of the amount* of 
crystallisable sugar contained in saccharine solutions has been ren- 
dered sufficiently convenient and satisfactory in its results since 
the optical saceharimeter has received its present form by the inge- 
nuity and skill of Sol oil. 

Clerget(l), who has made a special study of the methods of sac- 
charimetry in their application to the different varieties of sugar, 
publishes an accurate description of the apparatus just mentioned. 
The light with which the observation is made may be either day-light 
or lamp-light ; it is admitted by a circular opening 3 mm in diameter, 
at once impinging upon the polarising apparatus. In the horizontal 
saceharimeter described by Clergct this is an achromatiscd Iceland 
spar-prism (p), one image of which falls beyond the field of vision. 
Instead of this prism, especially if we only wish to make observations 
with solar light, a bundle of thin plates of glass may be employed. 
— The light thus polarised passes first through a circular plate of 
rock-crystal polished perpendicularly to the axis ; this is cut through 
the middle of the field of vision, and one half turns to the right, the 
other to the left. Soleil selects their thickness at 3 n,m *7f) or at 
7 ,nul ’5, because in the former case we find the ordinary image in the 
latter the extraordinary image of the analysing prism covering the 
entire field of vision with the well-known delicate hue ( couleur 
sensible) lying between red and purple, from which the slightest 
rotation causes a transition into another shade.* — -The light more- 
over passes through a plate of rock-crystal (r) cut perpendicularly 
to the axis; then through two prismatic laminae of roek-crystal(r) of 
equal powerof rotation, though in a different direction from the previous 
plate, and with their refracting angles in reverse position. The planes 
bounding the right angle of these prisms are perpendicular to the optic 
axis of the rock-crystal, and to the paih of the light iu the instrument. 
The two prisms and their cases can he so slid upon one another by 
means of a rack-work, that they form a prism of variable thickness, the 
planes at the right angle remaining constantly parallel. One prism 
bears a scale, the other a vernier, so that the amount of displacement 
can be accurately determined to { \ 

The ray at last reaches an analysing, doubly-refracting prism (q), 
one image of which is excluded, the other being examined by a 
Galilian telescope. In the normal state of the instrument the double 
prism (r) and the quartz-plate(n) have the same thickness; consequently 
their effect is neutralised, as both possess an opposite power of rota- 
tion. The two halves of the double plate(m) in this case exhibit 
the same colour, and this is the most delicate hue. In order to test 


(1) Ann. Ch. Pbvs. [3] XXVI, 175 ; Intstit. 1849, G6 (in abstr.); Ann. Ch. Pharm. 
LXXI1, 145. 
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the optical action of a liquid, it is introduced in tubes of from 20 to 
22 centimeters in length between the lamina^n) andfr) into SoleiPs 
saccharimctcr. The rotation effected by the liquid augments the 
effect of one half of the doublc-platc(m) and diminishes that of the 
other; both halves now appear unequally coloured, — In order to 
restore the equality of colour, it is enough to set the rack of the 
double prisms(r) to work in order to compensate for the action of the 
liquid column by increasing or reducing its thickness. Even assuming 
the liquid to be entirely colourless, this can only succeed if the law 
of dispersion of the differently coloured planes of polarisation be the 
same for the liquid and for quartz. This is the case with sugar; the 
instrument which we have just described is consequently applicable for 
the purpose of a sacchari meter. In order to maintain the couleur 
sensible of the double-plate for substances which are not easily rendered 
quite colourless, Soleil has inserted a Nicholas prism together with a 
lamina of rock-crystal cut perpendicularly to the optical axis between 
the polarising prism (p) and the source of light ; the lamina assumes, 
as the prism (p) here serves as analyser, a hue varying with the position 
of the NulioPs prism, by the assistance of which the colour of the 
liquid is almost entirely or very nearly compensated. 

If the liquid contains only a single optically-acting substance, its 
specific power of rotation , or rather its relation to that of quartz, may 
be determined once for all. It suffices therefore to know how great 
the rotation of the plane of polarisation is for a certain percentage, 
as .the deflection is known to remain constantly proportional to vary- 
ing percentages. 

But even when cane-sugar occurs with several other substances 
possessing an optical action, it can still be determined quantitatively 
by optical means ; it possesses the property which distinguishes it 
from all other substances having an optical action, of being convertible 
by a trifling operation into a body (grape-sugar) of opposite rotatory 
power. If the rotations which a liquid column of 20 centimeters in 
length (containing 1 per cent of various substances having an optical 
action) is capable of producing, arc termed a, /3, y . ., and these values 
receive the positive or negative sign, . according as the rotation is 
to the right or to the left ; and if Anally the amount of those sub* 
stances contained in the liquid is A, Jfi C . . . per cent, the rotation 
will be altogether 

U = a A + j3B + y C . . . 

If the substance A by transformation receives an opposite power of 
rotation — a for 1 per cent, whilst the other substances remain 
unchanged, we obtain 

D'= — o' A + p B + y C. ... . 

jj jy 

and D — 1/ = (a + a) A, by which we lastly find A= — . The 

power of rotation of grape-sugar, or the value decreases as the 
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temperature rises, as noticed by M itscberlich formerly, and more 
recently by Clergct ; the same value of D — IX, therefore, if ob- 
served at a low temperature, allows us to infer a higher percentage 
than at a more elevated temperature. 

Clerget publishes a table in which, for a rising percentage, the 
effect of a gradual elevation of temperature between 10° and 35°, 
degree by degree, is given ; hence the sum S of the readings in 
SoleiPs saccharimeter corresponding to I) and //, affords, in every 
case, the true percentage and the temperature. We confine ourselves 
to giving a short abstract, and must leave it to those who desire to 
make farther use of the table to calculate the intervening numbers by 
a formula of interpolation such as 

5 1-452 A 
~ 1 + 0-0042 t 

where S is the sum of the two readngs, A the weight-percentage, 
and t the temperature. 


Sum of the readings before and after the Transformation 
of the Sugar, the latter readings being taken at 

Amo 

Per Cent . 

unt. 

Grammes 
in 1 Litre 
of Liquid 

10" 

15° 

20° 

25° 

30" 

35" 

1*4 

1*4 

1-3 

1*3 

! 1*3 

1-3 

1 

1*04 

13*9 

13*6 

13*4 

131 

12-9 

120 

10 

16-47 

27*8 

27*3 

20-8 

20*3 

25*8 

25*3 

20 

32-94 . 

41*7 

40*9 

40*2 

39*4 

38-7 

37-9 

30 

49-41 

55*6 

54*6 

53*6 

52-e 

51*6 

50-0 

40 

65-88 

G9*5 

08*2 

67*0 

05*7 

61*5 

03*2 

50 

82-35 

83-4 

81*9 

80*4 

78*9 

77*4 

75*9 

00 

98-82 

97-3 

95*5 

93*8 

920 

90*3 

88*5 

70 

115-29 

111-2 

109*2 

107*2 

105*2 

103 2 

101-2 

80 

131-76 

1251 | 

122*8 

120*6 

118*3 

110*2 

113-9 

90 

148-23 

139 0 ' 

136*5 

134*0 

131*5 

1290 

120-5 

100 

164-71 

152*9 J 

150*1 

147*4 

14 4*0 

14 ] *9 

139-1 

no 

181-18 

100*8 | 

163*8 ! 

100*8 

157*8 

154-8 

151-8 

120 

197-65 

180*7 

177-4 1 

174*2 

170*9 

; 107*7 

164-4 

130 

214-21 


Clerget gives copious directions for the preparation of the solution, 
for refining, decolourising, for transforming and treating the various 
kinds of sugar, of molasses, grape-juice and diabetic urine. We 
cannot, however, enter into the details of this part of his communication . 

Poggialc(l) has indicated a method for determining the amount 
of milk-sugar contained in milk by optical means. lie found 
that 201-9 grammes of milk-sugar, when dissolved in one litre of 


(1 ) Compt. Rend. XXVIII, 505 and 581 ; Inblit. 1810, 1*15 and 154 ; Ann. Cli. Pbaim 
LXX1I, 161 . 
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distilled water, afforded the same deflection as 164*71 grammes of 
cane-sugar. 

Biot had noticed that the albumin of the serum of blood caused 
the plane of polarisation to rotate to the left, and Bouchardat had 
found the specific power of rotation to be 27° 42'. A. Becquerel(l) 
has measured the proportion of albumin contained in the blood by 
the optical test, both in the normal condition and in a large number 
of diseases. lie determines the specific power of rotation of 
albumin at 27° 36'. In health the serum contains from 7*5 to 8*5 
per cent of albumin, which is indicated in a column of 20 centimeters 
in length by a deflection of from 7° to 8°. 

With reference to the communication made in our last Annual 
Report (2), we have to state that Pasteur(3) has obtained two 
symmetrical hemihedral crystallisations from racemate of soda- 
ammonia, as well as from racemate of soda-potassa, the solutions 
of which rotate the plane of polarisation with equal power in an 
opposite direction, so that a mixture consisting of equal parts of both 
solutions is neutral in an optical point of view. The acid sepa- 
rated from one of the two hemihedral forms has been proved by 
Pasteups careful examination, as well as by Biot*s(l) accurate and 
extended scries of confirmatory experiments, to be tartaric acid; the 
other acid is in every respect analogous to it ; except that it is directly 
opposite to it in reference to circular polarisation, to its crystallo- 
graphic, and its pyroelectric deportment. The crystals of both 
acids are doubly refracting with equal intensity, and in reference to 
double refraction belong to the same class of crystals. 

Tartaric acid when dissolved in certain solvents, and then exposed 
to low temperatures, gradually loses its power of dextral rotation, and 
assumes the power of rotating in the opposite direction. Pasteur has 
not yet succeeded in fixing the acid in this condition, and of thus 
converting it into racemic acid of sinistral rotation. On this occa- 
sion, however, Pasteur has made the, remarkable observation, that 
tartrate of lime, which rotates dextrally in an aqueous solution, 
assumes a sinistral rotation when dissolved in hydrochloric acid, 
whilst racemic acid, which rotates sinistrally, obtains a dextral rota- 
tion under the same circumstances. 

Pasteur inclined to the view, that there might be a uniform con- 
nection between the occurrence of opposed and incongruent hemihe- 


(1) Cornpt. Rend. XXIX, 625 ; Instit. 1849, 577 ; Ann. Ch. Phann. LXXII, 162. 

(2) Ann. Report for 1817 and 1848, Veil. 1, 159. 

(3) Ann. Ch. Pliys. [3] XXV11I, 56 ; Conipt. Rend. XXVIII, 477 ; Instit. 1849, 
124 ; Ann. Ch. Pharm. LXXII, 164 ; see also the article on raceuiic acid in the Chemi- 
cal Part of our Report. 

(4) Ann. Ch. Phys. [3] XXVIII, 99; Compt. Rend. XXIX, 433 ; Instit. 1849, 337; 
Ann. Ch. Pharm. LXXII, 166. 
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circular dral forms, and opposed optical rotatory power. This view has not, 

p °\onby~ however, been confirmed by his examination of sulphate of zinc and 
liquids, sulphate of magnesia. Biot, moreover, points out that all substances 
at present known to possess a molecular power of rotation arc of 
organic origin, and that no artificial chemical product possesses this 
power. 

Biot has, in the treatise above (p. 83) quoted, given his reasons 
for assuming that the force which alters the direction of vibration of 
the aether during the passage of a ray of light through a fluid, is 
inherent in % molecules ; and upon the strength of this Bou- 
chardat(l) concludes that if a substance possessing an optical 
action enters into combinations, in which its molecule is neither 
decomposed nor transposed, the compound must equally rotate 
the plane of polarisation. This conclusion is confirmed in reference 
to formobenzoic acid prepared from amygdalin, for camphoric acid, 
in which the molecule of camphor is united with oxygen, but 
otherwise unaltered. Bouchardat found the specific power of 
rotation of camphoric acid equal to 38°*875 and dextral. It was 
considerably diminished by saturation with an alkali, and again 
restored by the addition of a strong acid. — Biot (2) considers the 
discovery of this optical property of camphoric acid as a great acqui- 
sition for optico-chein ical investigations, as formobenzoic and racemic 
acids are too costly, and tartaric acid is less appropriate, on account 
of the deviation in its law of dispersion. Biot thinks that etliylo- 
and methylo-camphoric acid might also be applicable, and that 
their compounds with organic bases, their solutions in acetic acid and 
alcohol, compared with those of camphor, may present an interesting 
subject of investigation. 

Biot has also shown, in the same treatise quoted at ]5hgc 83, that 
the specific power of rotation of sugar is almost the same in the solid 
state and in solution, as it must be if the rotating power in reality 
proceeds from the molecules. Barley-sugar was the only substance 
that presented itself for the confirmation of this conclusion, as the 
crystals were unsuited to the observation of circular polarisation, on 
account of their much more powerful double-refraction, whilst the 
other amorphous substances were disqualified by their want of homo- 
geneity and by their internal fissures, which it is difficult to avoid. 
Laurent having, however, lately succeeded in obtaining pure tartaric 
acid, as well as mixtures of tartaric acid with T \ )9 -jV, -fc . . . . of 
boracic acid in the solid amorphous state, perfectly transparent, 
Biot(3) availed himself of the very welcome opportunity thus 


(1) Instit. 1849, 73 ; Conipt. Rend. XXVIII, 319 ; J. Pr. Chem. XLVlI, 445; Ann. 
Ch. Pharm. LXXII, 108. 

(2) Conipt. Rend. XXVIII, 321 ; Instit. 1849, 73 ; Ann. Ch. Pharm. LXXII, 169. 

(3) Compt. Rend. XXIX, 081 ; Instit. 1849, 393 ; Ann. Ch. Pharm. LXXII, 169. 
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presented of obtaining farther confirmations of his theoretical con- 
clusions. — If e represents the quantity of water in the weight-unit of 
a solution ©f tartaric acid, and (a) its specific power of rotation, Biot 
formerly found cc — A + B.e, where B is constant (the decimeter 
being the unit, =14°*315) and A varying with the temperature at 
from 21° to 22° about equal to zero, positive for higher, negative for 
lower temperatures, which corresponds respectively to a dextral and 
sinistral rotation. — According to this, pure tartaric acid, for which 
e = 0, should at the ordinary temperature have a rotation of the plane 
of polarisation equal to zero, or nearly so. — Fused tartajjc acid, which 
w r as poured hot into rectangular vessels made of plate-glass, rotated 
strongly to the right at this high temperature. This effect dimi- 
nished as it cooled, and a solid mass of 7 0 mm in height, caused the 
plane of polarisation of the middle ray to deviate 2° to the left at 15 Q , 
and 5° at 3°‘5. The same values were as nearly as possible deduced 
from the formula. The experiments made w 7 ith mixtures of tartaric 
and boracic acid, proved to Biot that the optical molecular force may 
be expressed by the' formula (a) = A + B. e , in w T hich e represents the 
amount of boracic acid contained in the weight-unit of the mixture. 
A more recent treatise of Biot(l) presents farther and more elaborate 
investigations, upon wrhich w t c shall reserve our report till next year. 

Optical Instruments and Apparatus. Improvements In 
tlie Construction of Optical Instruments. — Hitherto tw T o kinds of 
eye-glasses have been employed in telescopes, the so-called achromatic 
eye-piece of Huyghens, and that of Ramsdcn; the former is also 
the one commonly employed as the eye-piece of the microscope. — 
In a tract devoted to this purpose, C. Kellner(2) dwells upon the 
defects of both eye-pieces,, and announces an invention of his own, a 
new combination of lenses, by the name of the orlhoscopic eye-piece . 
Kellner justly remarks that improvements in the construction of 
optical instruments can only proceed from an intimate combination 
of theory and technical perfection ; this does not, how ever, induce 
us to undervalue such theoretic inquiries as Schleiermachcr, for 
instance, has entered upon in his Analytical Optics . It is w ell know n 
that the tendency of this work is to extend those calculations respect- 
ing optical instruments which have hitherto only been undertaken for 
points in the axis, to the entire field of vision, and also to take the 
higher terms of deviation into consideration. Unfortunately the 
second volume of the work, which was to contain the special appli- 
cations to the usual instruments, and the tables for their easier calcu- 
lation, has remained unpublished, on account of the sudden death 
of the learned author. Petzval has made calculations according to 

(1) Ann. Cli. Phys, [3] XXVIII, 215 and 351. 

(2) Das orthoscopisehe Ocular u. s. \v. f eine verbesserte Construction der Objectiv- 
glaser, nebst Anleitnng zur riehtigen Beurtheilung und Behandlung optischer Instru- 
ment e von C. Kellner, Optiker in Wetzlar ; mit einem Anhange von M. Hen sold t, 
Anleitungzur Kenntniss und Priifung der Libellen ; Braunschweig 1849. 


ClrcuJ ir 
polar! sa- 
1 1 o n by 
liquids. 



90 


PHYSICS AND PHYSICAL CHEMISTRY. 


TnsVru^ 1 the principle indicated, for a combination of lenses for a da- 
^ent* guerreotype apparatus, which has been executed by Voigtlander ; 
pVratuS" this shows what results the application of those researches would 
Improve- lead to. 

ST e n con- The achromatic eye-glass , as is well-known, consists of a collector- 
of™pticri lens, which accelerates the passage of the rays to the image, and at 
meats' the same time enlarges the field of vision, whilst the second glass 
(also a simple crown-glass-lens) serves as a lens, and at the same time 
achromatises the principal rays of all the pencils of light. Kellner 
observes that+in this eye-piece the image becomes somewhat convex 
towards the eye, whereas on the contrary it should be slightly concave 
if the entire field is to be distinct at the same moment. He concludes 
that it is impossible to sec either the image or the cross-wires in the 
axis and at the edge w ith perfect sharpness, at the same position of the 
lens. He also states that the perspective of the images is interfered 
with by the eye-piece magnifying more at the edges than in the centre ; 
that the spherical aberration is not avoided for the points in the axis, 
and the deviation of colour only for the principal rays that proceed 
from the centre of the object-glass ; and also that the field of vision 
is surrounded by a strong blue margin. As these faults become more 
prominent with the enlargement of the field of vision, the mode 
usually adopted to obviate them is a disadvantageous limitation of 
the field. 

These w r ere not, however, the defects w hich induced Rams den to 
substitute a new eye-piece in the instruments intended for astro- 
nomical mensuration — an eve-piece in which the image, and conse- 
quently the cross-wires, fall close to the first glass. His motive 
rather lay in the necessity of securing to the cross-w ires a fixed position 
in the telescope, which it might be unnecessary to change on a transi- 
tion to other powers, and in the w ish that the cross-w ires might appear 
to the eye better defined and larger. — -Whilst, on the one hand, the in- 
distinctness on account of the curvature of the image, the distortion of 
the perspective, as well as the spherical aberration in the axis, are less in 
this eye-piece than in the preceding one ; yet, on the other, achromatism 
can only be attained very imperfectly externally to the axis, and in this 
respect this eye-piece is very inferior to the former. 

The idea of applying achromatisation by means of flint-glass to eye- 
pieces easily suggested itself ; but opticians have not hitherto carried it 
into practice, and even Frauenhofer was satisfied with executing the two 
eye-pieces under consideration with the utmost perfection. Prechtl(l), 
in his treatise on dioptrics, communicates the objections w hich opticians 
* ve to crow r n-flint-glass-cyc-picces, and these doubts are proper as long* 
le cyc-piece is looked upon as consisting of a single or of two 
CVi^Pharm^tic double lenses which lie immediately upon one another 

(2) Coni). 

(3) Comp* 


M) Prechtl, practischc DioptriU, ISO. 
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(aplanatic eye-pieces in microscopes). Kellner has succeeded in com- 
bining the advantages of the aplanatic eye-piece with a large field of 
vision. His eye-picce, as far as the position of the image and of the 
cross- wires is concerned, resembles that of Ramsden ; the collector- 
glass is a simple crown-glass-lens ; the second lens is double, and 
crown- and flint-glass are cemented together with Canada balsam ; 
this lens affects the achromatism of the eye-piece, as the achromatis- 
ing double lens of the dialytic telescope. — Kellner cites as advantages 
of this new construction of the eye-piece, that the entire field of vision 
appears perfectly distinct and in correct perspective at the same 
time ; that the achromatism applies to the chief rays as well as to 
the other rays of the cone of light, that the blue edge is entirely got 
rid of, that the position of the eye is farther removed from the last 
glass surface, and consequently permits of more convenient observa- 
tion for high powers, and lastly that the field of vision is twice as 
large in higher powers as that of the equivalent single lens, or equal 
to that of the older achromatic eye-piece; and also that in lower 
powers this limit may be considerably transgressed, whilst on the 
othci hand, if we are ready to sacrifice some of its advantages, we 
may with its assistance employ the highest astronomical powers(l). 

Although the reporter has been able by personal inspection to con- 
vince himself, though only by terrestrial objects, of the reality of the 
advantage of the new construction of the eye-piece, he docs not venture 
to place his judgment in the scale with that of Gauss and H. Mohl, 
who have tested and corffirmcd the excellence of the eye-piece ; the 
former in a six-feet refractor by Mcrz, the latter in a microscope of 
Amici. — Gauss says, in a letter to the artist, “When applied to 
the telescope of Mcrz, the eye-piece magnifies 9(5 times, and is there- 
fore fully equal to one of the eye-pieces of Mcrz. I have perceived no 
difference of any importance relative to the distinctness and achro- 
matism of the image. But your eye-piece has a field of vision of 27 ' 36" 
diameter, whilst that of Merz has only 1 8'25" in diameter, consequently 
the surface of the field is almost twice as large with your eye-piece as it 
is for an equal power with TMcrz's glass. The distinctness of vision to 
the very edge of the field is, if not as good, still very nearly as good, 
in your eye-piece as in the other.” 

Kellner has also introduced a new construction of object-glasses, 
not by applying either Ilcrscliel’s nor Littrow^s methods, but by 
making such an arrangement of the radii that the two curvatures of 
the internal surfaces are always rendered equal for all varieties of glass ; 
these surfaces are then joined together by Canada balsam, which 
obviates the loss of light by reflection from these surfaces. — Lastly, 

(1) Whereas, according to l*rocht 1 (praetische Dioptrik, 191 — 193), the older 
achromatic eye-pieces only go down to a focus of I par. lines, Kellner has constructed 
them of from 28"'-8 (for comet seekers 1 ) to 2"'*66 focal distances of the equivalent 
simple lens. 
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Kellner has lately transferred the principle of his eye-piece to terres- 
trial telescopes, so that he makes the second and fourth of the four 
eye-pieceg*of crown- and flint-glass. The fleldof vision is thereby con- 
siderably enlarged, a quality which is particularly advantageous in 
these telescopes. 

Lord RosKc'a Reflecting Telescope. — Airy(l) lias communicated a 
detailed report to the Boyal Astronomical Society on the method 
adopted by Lord Bosse and Lasscll in casting, framing, cutting, 
polishing, and uniting to the tube, their concave mirrors of respec- 
tively 6 and 2 feet width, and 50 and 20 feet focal distance, as well 
as on the construction of the machinery for the movement of the 
telescopes. 

Robinson and Lord Bosse himself have made farther re- 
ports^) to the llritish Association on the instrument and the obser- 
vations made with it, especially the resolutions of the nebula;. — The 
former states that a deviation from the parabolic form of one hundred 
thousandth part of an inch at the circumference, would have made 
the mirror imperfect in an optical point of view ; a deviation of one- 
millionth of an inch at any part from the proper focal distance would 
easily have been discovered. The light of Sirius seen by this instru- 
ment was as little bearable to the eye as the electric light between 
charcoal-points. Bosse particularises the nebulae which have been 
resolved during the years 1815, 18 16, 1848 and 1849. 

other Optical Apparatus. — Schell bach (3) describes his method of 
delineating caustic surfaces as a means of facilitating the study of catop- 
trics and dioptrics. — Emsmann(l) gives information regarding the 
construction of the anamorphoses of the conical mirror. 

Wave-Jiaciiine. — Plucker(5) has made a communication on a 
wave-machine constructed by Bessel. It is a farther elaboration of 
Wheatstone's idea, to represent the various states of polarisation by 
little rods of equal length provided with buttons at the upper end; which 
are struck against wave-trains of various forms. Bessel's machine 
exhibits the true movement of the particles of jether, both in the light- 
wave that falls upon a doubly -refracting crystal as in the two light- 
waves in the interior of a crystal, and more particularly the rays of 
circular polarisation, which arc propagated along the axis of the rock- 
crystal. 

Electric Light for Optical Purpose*. — Foucault (6) has discovered 
the meansof renderingthcelcctric lightbetw-cen charcoal-points constant, 
and thus available for optical purposes. The charcoal-holders arc made 
to approach to one another by springs, but cannot be brought together 
without setting a wheel- work in motion which at other times is kept 

(1) Phil. Mag. [3] XXXIV, 532. (2) Instit. 1849, 306. 

(3) Pogg. Ann. LXXVl, 000 (4) Pogg. Ann. LXXVII, 571. 

(5) Pogg. Ann. LXXVI1J, 421. 

(6) Compt. Rend. XXVIII, 08, 698, Instil. 1849, 17. 
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from •moving by a detent. If the current and consequently the light 
becomes too weak, the detent is released, as it is only retained in its 
position by an electro- magnet ; the pieces of charcoal approach one 
another, the current and, at the same time, the electro-magnet is 
strengthened, the detent catches again, and prevents a greater ap- 
proximation of the pieces of charcoal. — The commission of the Academy 
of Paris(l) ha 3 convinced itself of the originality of the invention 
of Foucault, although an Englishman, E. Staite, had preceded 
him in its publication (2). — The priority of invention has been 
claimed by Gaigneau(3) for W. Petrie of London. (See the 
Report on Electricity). 

Employment of Polarised Lffftit In Microscopic Investigations. — 

Ehrenberg(t) has drawn attention to the great utility of employing 
polarised light in botanical investigations. lie has made the struc- 
ture of starch-corpuscles in a great number of plants his particular 
study, and also publishes a very long list of similar observations in 
inorganic and organic bodies. 

Optics of tli e Atmosphere. Atmospheric Reflection of IAgriit. 

Clausitis(5) has instituted a learned investigation into the nature of 
tho*e constituents of the atmosphere by which the reflection of the 
light is produced in it. Wc are only able to give the ideas which 
have led the author to his main inferences and results : we must 
refer the reader to the original for the details of execution, and 
especially for the mathematical deductions. In the first instance, 
Claudius points out that the reflection cannot take place at the 
boundary-surfaces of atmospheric layers of various densities sur- 
rounding the earth, as these boundary-surfaces could only reflect the 
solar light in certain directions, which would never strike the earth, 
and that consequently the sky would appear perfectly dark. Although 
we are inclined to think that the light would by repeated reflections 
from such surfaces actually reach the earth, it is evident that an 
observer could not receive light from all points of the horizon by 
this reflection ; besides the constant increase in the density of the 
atmosphere from above downwards prevents the existence of such 
distinct layers with reflecting boundary-surfaces. — In the second 
place, Clausius devotes some consideration to the assumption that 
the reflection is effected by foreign opaque particles, which are 
■uniformly diffused through the atmosphere like dust, lie rejects 
this view as improbable, nay, as absolutely inexplicable. Clausius 
pays no attention to the ultimate particles of the air, the atoms 
of oxygen and nitrogen, which, like those of all other substances, 


(1) Compt, Rend. XXVIII, 120; Inslit. 1811), 4 4. 
v 2). Illustr. Angl. 18 Nov. 1848 

(3) Compt. Rend. XXV 11 1, 157; Instit. 1849,34. 

(4) Berl. Acad. Ber. 1849, 53; Instit. 1849, 255. 

(5) Pogg. Ann. LXXVI, lf>l. 
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must be looked upon as opaque, probably because on account 
of their extreme tenuity he expects no reflecting action from them. 
—If we are therefore constrained to conclude that the reflection 
can be effected only at the boundary-planes of transparent media, 
these must be supposed to be solid aqueous corpuscles, or aqueous 
vesicles, or small atmospheric particles, such as complex molecules, 
which are separated by empty spaces, or, lastly, adjoining masses of 
oxygen and nitrogen. — In every case reflection and refraction coin- 
cide, and the different assumptions must be judged according as the 
phenomena caused by the latter correspond with, or are opposed to fact. 
— Now as the rectilinear propagation of light can only co-exist with a 
refraction by bodies possessing parallel boundary-planes, Clausius 
at once determines that atmospheric reflection is produced by vesicles 
of aqueous vapour, which must be suspended in the air in sufficient 
quantity even in fine weather. Here we have four reflecting planes, 
but the refraction cannot materially interfere with the path of the 
light, as it takes place both at the entrance and exit of the ray at 
two planes that are almost parallel. — In order to prove the inadmis- 
sibility of reflection and refraction by solid masses of water or air, 
Clausius proceeds to show, that if we suppose such masses of 
every possible form distributed in the atmosphere, the total effect will be 
the same as if all these masses had a globular form, a case which is 
then subjected by Clausius to a mathematical analysis, in two distinct 
problems ; in one he assumes the refracting power to be somewhat 
high, about equal to that of water, in the other equal to 1, correspond- 
ing to the transition from a vacuum to air, or from oxygen to nitrpgen. 

For the first ease Fresnel's formulae of reflection lead to a loss of 
light by reflection at the anterior and posterior surface of a globe of 
water=0’12, the intensity of the incident light being = 1. Now as 
the light of the sun in the zenith suffers a diminution amounting, 
according to Bouguer, to 0*19, according to Lambert, to 0*41, or in 
the mean to 0*30, each descending ray must meet with two or three 
globes of water ; or when the sun is in the horizon, and the passage of 
the light through the atmosphere is 35 times longer, it must strike from 
70 to 100 globules. If we examine the refraction and dispersion which 
the light would thus experience, it rcsults(l) that the sun wpuld 
in the zenith appear, not as a well-defined disc, but that instead we 
should observe a large luminous space descending to below 60°. — The 
second case, in which the refracting ratio of the reflecting masses is 
assumed at nearly 1 (for the transition from empty space to air n = 
1-000294, into oxygen 1*000272, into nitrogen n= 1000300, 
and from oxygen to nitrogen = 1*000028), is extensively treated by 
Clausius on mathematical principles ; this forms the main portion of 
his treatise, but it is the more difficult to give an abstract of it, as tbc 


(]) Pogg. Ann. LX XVI, 1C9 and 170. . 
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auth # or has adopted a very compendious style. He gives the terms 
for the magnitude of the reflection and dispersion of light ; these, 
when applied to the light of a fixed star, and after the determination 
of the constants with the assistance of the numbers of Bouguer and 
Lambert above quoted, lead to the result, that for the following 
values of n, the fixed star should not appear as a point, but as a 
circle of the radii marked below : 


1-0003 

1 00003 

1-00001 

1 000001 

1*0000001 

1*00000001 

5" 29' 

2° 

1° 13' 

| 25'-7 

8'*8 

3'-31 


These considerations prove the impossibility of assuming, that 
reflection in the atmosphere is caused by opaque masses with 
unparallel boundary-planes ; the only hypothesis, therefore, that 
remains is the one that refers the phenomenon to reflection by 
aqueous vesicles. 

For the farther confirmation of his opinion, Clausius(l) demon- 
strates that it permits a satisfactory deduction of the blue colour of 
the sky, as well as the orauge colour of the setting sun, and the red- 
ness of ^unnse and sunset. For this purpose he applies the theory 
of thin plates to the aqueous pellicle forming the vesicles. — Let & be 
the thickness of the pellicle, i the angle of incidence of an homo- 
geneous pencil of light of the wave-length A and of the intensity a 2 , 
let the strength of reflection be measured by the factor r, then the 
intensities (A 2 and c 2 ) of the reflected and transmitted light will be, if 
multiple reflection be taken into account. 


b -=«2 


4 ^ • si „ 2 ( 2 tt 

(1 — r + 4 r 2 sin 2 jt — ) 


; <? = a"- 


(1— r=)= 


(1 — r 2 ) 2 + 4r 2 siu 2 (27 t — ^j~r ~ ) 


in which formulae i represents the anglfe of refraction, and the 
wave-length in the interior of the lamina. — As these terms arc 
dependent upon the lamina operates unequally upon the different 
colours, white light is coloured by it both in the reflected as in the 
transmitted ray. 

In reflected light the intensities of the single colours may vary 

between the limits 0 and a 3 . (J^Zyr. If the thickness B is exactly 

= | x' for the extreme purple, and if we examine the light that 
has a perpendicular incidence, purple will have a maximum of reflection, 
the other rays will be reflected the less, the greater their wave- 
lengths, and this relation continues for oblique incidences, only that 
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(1) Pogg. Ann. LXXVI, 188. 
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ofthV m that case also the violet no longer continues at a maximum 

s a h n e°r e ^reflection. In every case a blue colour of the reflected light 

Atmo- * results, and this is the case for all lesser thicknesses than the 

lection r of one a ^ ove assumed, up to that point at which the lamina becomes so 

light. # thin as no longer to reflect light. If, on the other hand, the lamina 
increases in thickness, the reflected light gradually passes through 
the well-known Newtonian colours, blue, white, yellowish-white, 
orange, red, purple-blue, &c. Whereas, therefore, in bright weather, 
when the vesicles are thinnest, the air must appear blue, we must 
not suppose that in damp weather the atmosphere, and eventually 
the clouds, successively should show the above colours. There will then, 
indeed, be vesicles with thicker walls, but. also others of every minor 
thickness ; more of the above colours will become mixed, and the 
colour of the horizon will accordingly pass more and more into 
white. 

In transmitted light the difference between the minimum and 
maximum of the different rays is as great as in the reflected light, 
but there is a greater admixture of unaltered white light in trans- 
mitted light, so that the sun appears almost white in the zenith, and 
only assumes a distinct orange tint in the vicinity of the horizon, 
which is simply reflected by the clouds in sunset and sunrise. The 
author might, in support of his view, have added that in a thick fog 
the colour of the sun by no means passes into a deeper red or orange, 
but approaches to white, as demanded by the above theory. The 
labours of Clausius, which have here been discussed, are published 
by the author in Grunert's “Bcitragen zur meteorologischen Optik, 
erster Theil, 4. Heft/* in connection with the other optical phenomena 
of the atmosphere. 

Optical Polar Clock. — Whcatston e( 1 ) points out, that intricate 
as may be the law of* the intensity of the light polarised by reflection 
in the atmosphere, the plane of polarisation may yet be found by a 
very simple position, probably first determined by Babinet; this 
plane coinciding with the one which passes through the point of the 
sky under observation, through the sun and the eye of the observer. — - 
The plane of polarisation passing through the pole, consequently 
indicates the true solar time, at every period of the day. Based 
upon this fact, Wheatst one has constructed his so-called polar clock. 
He attaches at the upper end of a perpendicular pillar a glass plate, 
held by a brass ring : this is directed perpendicularly to the axis of 
the eafth; at the lower part of the circle it is divided into 12 equal 
parts, and each of these again into 10 subdivisions, corresponding to 
the hours, &c. A conical tube fits into the brass ring, the axis of 
which is parallel to the axis of the earth ; and at its wide opening a star 
of thin selenite on a glass plate, at its narrow one a Nicholas prism is 


(1) ] nstit. 1849, 63 ; Arch. Ph. Nat. X, 219 
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attached. The principal sections of the lamellae, forming the rays of optical 
the star, are all parallel, inclined at an angle of 45° to the plane of cicick. 
polarisation of the Nicholas prism, and directed so that the lamellae in 
the same position simultaneously appear colourless. The central portion 
of the star is then directed exactly so as to exhibit the maximum of red 
colour. Lastly, a black line, to serve as index, is marked on the glass 
plate which bears the star of selenite in the direction of a principal 
section of the crystalline laminae ; this index gives the position of the 
plane of polarisation of the light reflected from the sky, and con- 
sequently determines the hour. — It is apparent that this clock is 
applicable in localities where the sun-dial is useless ; it indicates the 
hour some time before sunrise and after sunset, and even answers 
its purpose when the sky is not too much clouded. — Wheatstone 
describes other instruments of a very beautiful construction, 

Soleil(I) has also constructed an optical polar clock upon Wheat- 
stone's fundamental principle. A polariscope, made to revolve round 
a horizontal axis, is attached to a perpendicular support in such a 
manner that, by a vertically-divided circle, its optical axis, at any time, 
can be adjusted to the polar altitude of the place. The polariscope 
contains the well-known double plate of quartzes of opposite rotation, * 
and by the equality of colour the direction of the plane of polarisa- 
tion is recognised; A circle divided into hours and minutes is applied 
perpendicularly to the optical axis of the polariscope. — Iu order to 
observe with greater convenience, a reflecting prism and a telescope 
are placed before the polariscope. # 

Arago(2) observes, that he talked about a similar instrument with 
Humboldt as early as the year 1816, though he by no means wishes 
to deprive Wheatstone of the honour of his invention. lie adds, 
however, that the practical use of the instrument, independent of the 
uncertainty in the observation of the colours, is subject to many con- 
siderable difficulties which especially depend upon the disturbance 
of the normal state of polarisation caused by the multiple reflection 
in the atmosphere. 

colour of tiic sun and its Spots. — Busolt(3) allowed the image of 
the sun to fall through the six-foot heliometer of the Konigsberg 
Observatory first upon white paper, and then upon a disc of the 
finest gypsum cast on a mirror. He believes that he has discovered 
the peculiar colour of the solar spots to be purple, and that they are 
surrounded by a splendid yellow, and a larger pale yellow haloff' The 
sun itself is said to present a colourless surface which is sprinkled 
over with purple spots. 

Mirage. — Hopkins(4) has found in his observations on the coast 


(1) Compt. Rend. XXVIII, 511 ; Instit. 1849, 162. 

(2) Compt. Rend. XXVIII, 513. (3) Pogg. Ann. LXXVI, 160. 

(4) Instit. 1849, 351, 
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Mirage, of Lancashire, that in most cases in which atmospheric reflections are 
observed, strata of air that are tolerably near, present a considerable 
difference in their hygrometric state. 

Rainbow toy Gas-light. — Fayc(3) observed during a dense fog that 
a white arch of light was produced by a gas-light in the same manner 
as a rainbow is produced by the sun. The diameter included about 
80°, whilst the gas-light stood at a distance of from 4 to 5 meters 
behind the observer. 

We also direct attention to the following observations : an obser- 
vation on atmospheric reflection in a high wind by Thury, communi- 
cated by Wartmann(2) ; observations of narrow shadows and bands 
of light proceeding from the setting sun, by Wartmann(3) ; of a 
rainbow after sunset, by Clic vail ier(4) of a double halo round the 
sun, by Plantamour(5); of a halo and satellite moons, by Bravais(fi) ; 
’ and of the aurora borealis, by various observers(7). 

Physiological Optics. Erect Vision. — From a report (8) oil an 
essay by Zenneck, “ Zusutzc zu meiner Erklarung des Aufrecht- 
sehens,” it appears that this author considers all the explanations 
hitherto given as unsatisfactory, lie states that the inverted retina- 
image is physical, and not physiological ; and that the iris in its 
mobility, its probably sensitive nature, and its position relative to the 
retina, unites the conditions which permit the affections of the retina 
to afford an erect image. (!) He challenges the ophthalmologists to 
promulgate their experience and their views on this subject. — Unless 
Ze nneck’s views hav» been entirely misrepresented by the report 
from which we derive them, it will be long before his wishes will be 
gratified by ophthalmologists. 

Smallest Image oil the Retina. Adaptability. — Marie-Davy(9) 
drew lines on a white ground with intervals equal in size to the thick- 
ness of the lines ; he then removed them from the eye until they 
could no longer be distinguished, and only offered a grey surface. 
The angle of vision at which they disappeared remained nearly the 
same in different systems of unequal fineness. The images in that 
case occupied on the retina 0 mm, Q011; Marie-Davy concludes that the 
size of a simple papilla of the retina is = 0 mra, 0022, viz. as large as the 
breadth of the image of a line together with its interval at the moment 
of disappearance. Volkmann(lO), on the other hand, found the 


(1) Cornpt. Rend, XXVIII, 244 ; Instit. 1849, 57. (2) Arch. Ph. Nat. X, 291. 

(3) Arch. Ph. Nat. X, 293, 294 ; Phil. Mag. [3] XXXIV, 469 ; Arch. Ph. Nat. XII, 
40 ; Instit. 1849, 352. 

(4) Instit. 1849, 312. (5) Ibid. 138. 

(C) Compt. Rend. XXVIII, 605 ; Instit. 1849, 153. 

(7) Phil. Mag. [3] XXXIV, 22G; XXXV, 71; Instit. 1849, 303, 304 ; Arch. Ph. 
Nat. XII 222 228 230. 

(8) Jahrbiicbcr d. ges. Medicin LXIV, 158. (9) Instit. 1849, 59. 

(10) Pogg. Ann. XLV, 193, 207 
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smallest perceptible image on the retina = 0 mm, 0005, and the image 
of the smallest interval in which two spider-webs were separately 
visible = 0 mm, 005. Treviranus states the diameter of the simple 
papilla to be 0 mm, 0038 in the hare, Weber, 0*003 in man. — Marie- 
Da vy is moreover of opinion, that when the image on the retina is less 
than 0 mm 0022, it does not cease to be visible, but that it becomes 
pale, and that it no longer possesses an angle of vision which dimi- 
nishes in the ratio of the distance; and also that every nervous fibril 
conveys to the brain the impression of a single papilla, and that con- 
sequently the image is in reality of a mosaic character. Marie- 
Da vy^s remarks on the adaptability of the eye arc well founded, 
so far as he shows that the variation in the width of the pupil, 
and a displacement or change of form in the lens, do not suffice to 
explain that property. But before adopting his assertion, that the adap- 
tation is brought about by the muscles of the eye, by elongating the 
axis of the eye, and giving the cornea a stronger curvature, we require 
some experimental proof, or at least the removal of some of the well- 
known objections to this view. — According to Marie-Davy, the lens 
everts a very trifling influence in seeing, and he makes short and far 
sight to depend much more upon the curvature of the cornea than of 
that of the lens. 

llaldat(l) informs us, that although he exerted himself to the 
utmost, and made his observations conscientiously, he was unable to 
sec a needle distinctly that was placed at a shorter distance from the 
eye than the ordinary range of vision; from 'this he concludes that 
the eye docs not possess an optional adaptability. Ilaldat also con- 
firmed the fact, that when a diaphragm with a very narrow orifice is 
used, two objects that are at different distances may appear distinct at 
the same time. 

Single Vision with two Eyes. — J. Loekc(2) communicates the re- 
sults of experiments instituted during the years 1816, 1843, 1845 
and 1846 on single vision with two eyes, and which, as he himself 
remarks, are merely confirmatory of the stereoscopic experiments of 
Wheatstone, and of a few experiments by Brewstcr(3). Locke 
is in favour of the theory of corresponding points on the retina, 
without investigating the cause. 

stereoscope. — Brewster(4) has given the stereoscope of Wheat- 
stone a new shape, so that it may be held up to the eye like a double 
opera-glass. One looks through two well-adapted lenses. — Another 
instrument of the same physicist likewise contains two lenses, and 
serves to give two views of the same body in the daguerreotype- 


(1) Arch. Th. Nat. X, 300. 

(2) Sill. Ain. J. [2] VII, 08 ; Phil. Mag. [3] XXXIV, 195 ; Froriep’s Notizen IX, 227. 

(3) Annual Report for 1847 and 1848, Vol. 1, 167. 

(4) Instil. 1849, 344. 
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apparatus, as they are necessary to produce the impression of corporeal 
dimensions in the stereoscope. In order to obtain two lenses of exactly 
the same focus for this apparatus, Brewster proposes cutting a lens into 
halves. He believes this method to be useful when it is required to obtain 
two telescopes or microscopes of exactly the same focal lengths. It is 
well-known that two halves of lenses are employed in the heliometer. 

Vision with two Eyes. — Foucault and J. Regnault(l) have em- 
ployed the stereoscope of Wheatstone to determine whether comple- 
mentary retina-images produce the impression of white on corresponding 
points of both eyes. — Two complementary rays, obtained by chromatic 
polarisation, were thrown in a horizontal direction on the mirrors of a 
stereoscope, and reflected from them on the screens attached at the 
sides, so that two small discs of paper placed at the same height were 
coloured by them. — At first the observer saw alternately one or the other 
complementary colour ; after a time, however, the two impressions 
united to form white the more easily, the lower the intensity of both 
rays ; and when the eyes had once become accustomed to this, a 
whole series of complementary colours could be introduced succes- 
sively, and the observer saw nothing but white during the entire 
experiment. Of all’ the colours, blue and yellow were most adapted to 
combine to form white even from the commencement. Both comple- 
mentary rays^ being of unequal intensity, they yielded white, but it 
was combined, with a weak tint of the prevailing ray. — It here 
deserves to be mentioned that as early as 1841, Dove(2) instituted 
and made known a very similar experiment. He placed a plate of 
mica of uniform thickness before a stereoscope, and allowed light 
to pass through the sides, into which circular openings had been cut, 
upon the uncovered mirrors of the stereoscope ; he then examined 
the image of the opening with two NichoPs prisms, whose planes of 
polarisation were perpendicular to one another, and found the opening 
colourless. The French physicists ought not to have left this experiment 
unnoticed. As Dove (loc. cit.) observes, that the experiment did not 
succeed when made with an ordinary polarisation-mirror, the reporter 
is able to add, that he has frequently observed the complementary 
colours of gypsum-laminse combining to form white in Nbrrenberg’s 
apparatus. — The experiment easily succeeds, if the entire field is 
covered with the exception of a circular opening, and the observer 
attains the power of directing the axes of his eyes for some time im- 
moveably upon one point. The reporter found that there are not 
certain colours like blue and yellow which have a peculiar facility in 
combining, but that the combination is effected with a facility propor- 
tionate to the order of the component colours. 


(1) Compt. Rend. XXV11I, 78; Instit. 1849, 3; Phil. Mag. [3] XXXIV, 269. 

(2) Berl. Acad. Ber. 1841, 251 ; Pogg. Ann. LXXI, 111. 
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Observations of Periodical Motion. — Plateau has in former years 
proposed a method for the purpose of removing the optical illusion 
caused by rapid periodical motion. It consists in placing between 
the eye and the moving object an opaque disc, provided with small 
holes at equal distances from one another, and allowing it to 
rotate about its centre in its plane with a suitable velocity. — 
Plateau(l) now remarks that this method is more adapted to 
the observation of the continuous liquid jet, than the proceeding 
adopted by Savart; he claims the priority of the- suggestion, in 
opposition to a treatise of Doppler, and a note of Poggen- 
dorff(2). 

Duration of Impressions made on the Reltna. — Plateau (3) de- 
scribes an optical experiment, and states the impression it makes as 
very surprising. He takes two discs of exactly the same size, made of 
thick white paper, and divides one into 8 equal sectors, of which two 
and two corresponding and opposite ones are coloured red, white, 
blue, and black ; the second disc is coloured entirely black, two sectors 
lying opposite to one another, and rather shorter and narrower than 
those of the first disc,* are cut out. Both discs are then attached to 
rollers, which are as much equal to one another as possible ; they are 
placed vertically behind one another, so that the axes of rotation coin- 
cide, and the rollers are set in motion by cords which pass over two 
larger wheels, which are likewise as nearly as possible equal to one 
another. The posterior coloured disc, which is rendered transparent by 
varnish, is well lighted from behind by a lamp. If the arrangements 
made to attain a perfect equality in the rotation of both discs arc as com- 
plete as possible, there will always remain a trifling irregularity. When, 
therefore, at first the open sections of the front disc arc opposite to the 
black sectors, the whole field appears black ; but by gradual tran- 
sitions it passes into red, then into white, and lastly into blue, as con- 
tinuously other sectors move into the field of the open sections. 

Anorthoscope. — The anorthoscope of Plateau, the general theory of 
which this inquirer has lately developed(4), possesses a similar arrange- 
ment. The anorthoscope, which serves to produce a peculiar kind of 
anamorphoses, consists of a transparent disc, on which the distorted 
figure is drawn, and of an opaque black disc, which is provided with a 
small number of narrow slits, in the direction of the radii. Both discs 
rotate before one another, in the same or in opposite directions, so that 
their horizontal axes of rotation coincide when prolonged. The 
transparent disc is well illuminated from behind. — It is evident 
that the image obtained is composed of the impressions made by the 
points lying behind the fissure, in the different positions of the fissure, 

(1) Pogg. Ann. LXXVIIl, 284. (2) Ibid. LXXII, 530. 

(3) Instit. 1849, 205 ; Pogg. Ann. LXXVIIl, 563. 

(4) Instit. 1849, 277 ; Bull, de l’Acad. de Brux. XVI; Pogg. Ann. LXXIX, 269. 
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and it is easily intelligible that the distorted figure must in every ease 
be derived from the regular oiic through an extension or contraction 
in the direction of the angular velocity. — The character of the drawing 
varies according as the rotations of both discs arc inude in the 
same or opposite directions, and according to the ratio of the 
velocities. 

I. If the rotation is in an opposite direction, the figure must 
always be drawn extended on the transparent disc. Let V d represent 
the velocity of this disc, and V n that of the black- disc in front, 
and M the angular ratio of the natural and the distorted figure, 

then -(- 1. In the anorthoscope of Plateau the velocity of 

' u . 

the posterior disc was 4 times greater than that of the anterior one, 
and the figure seen was derived from the natural one by a five-fold 
enlargement of the angular distances. The mode of drawing requires 

no specification. The ratio must always be expressed by a whole 

r n ^ . * 

number, if the impressions in each successive revolution arc to fall 
upon the same spot, as in the previous one, or, in other words, 
if the figures are to remain in the same position. The figure does 
not then however appear single, but as often repeated as there 
are units in M ; the drawing must consequently at most occupy 

yj of the entire circle, if the M figures arc to appear separated 

from one another. We may introduce ~ equidistant slits in the 

anterior black disc. The impressions which each slit makes by itself 
then cover each other, and the image appears lighter. 

II. If the rotations of both discs occur in the same direction , the 
relation of the angular extension of the distorted and regular figure 

is M= 1 — Plateau distinguishes two chief cases. 

1. If V d < V n , the distorted figure, must be the more strongly com- 
pressed the more the ratio of the velocities approaches to unity. 
If the impressions of the successive revolutions are to cover one 

i ” d 

another, the denominator of the fraction jr, when reduced to its 

simplest form, must exactly exceed the numerator by one unit. — The 
natural figure occupies the entire circumference, if the distorted one 

is drawn In order to increase the vividness of the impression, 

the latter may be repeated M times on the opaque disc, and V d equi- 
distant slits may be introduced in the opaque disc. 

If rollers and cords are used, the ratio of the velocities can never 
be accurately regulated, and the consequence is that the image 
moves slowly. 

2. If V A > V„, the value of M is rendered negative. The regular 
figure seen in this case bears the same relation to the distorted one, in 
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position, as a mirrored reflection to the object. The three cases 
Pa >2 V n , V a = 2 P„, and P d <2 P n are to be well distinguished. 
Each system belonging to the case of P d >2 P n corresponds to a 
system of No. I, with the sole difference that the image appears 
inverted. The same disc may be employed, if fixed inversely to its 

axis; in this case y = G corresponds to yr = J in No. I, as M 

retains the same value in both cases. Af— — 1 corresponds to the 
case of V d =V n ; we here merely obtain a reversion of the figure 
without farther change of form, and we employ two slits that lie in 
the same diameter. Lastly, to the case V d < V n a case in No. I inva- 
riably corresponds. Here we have in the fraction — the numerator 

greater than the denominator by a unit ; for instance, in this case, 
the ratio yields the same result as the ratio j in opposite 

rotation. 

Plateau has employed the principle of # his apparatus(l) for 
improving the phenakistiscope, so that the optical illusion is secured 
in a much higher degree, and that the phenomenon may be seen with 
•both pyos, and even simultaneously by several observers. 

Supposing the discs to be rotated in opposite directions, so that 
F tl =l, V n ±= 4, then the relation of the angular dimensions will be 
+ 1 = ;;. If therefore the disc is divided into 20 equal sectors, 
and 1G of these arc filled with the same figure in 1G consecutive 
phases of motion, as is commonly done in the phenakistiscope : if 
then the transparent disc of the anortlioscope is divided into 1G 
equal sectors, and the 1G figures mentioned are transferred to it, with 
an angular extension in the ratio of 4 : 5, we shall, if 4 equidistant 
slits are made in the opaque screen, on rotation see 1G figures, which 
are all engaged in the movement represented by the drawing. The 
representation is produced with the greatest effect if an opaque 
screen is applied close to the transparent disc, which is only cut out 
sufficiently to admit the light, and to leave one of the 1G figures (as, 
for instance, the one in the vertical position) visible. If the appa- 
ratus is placed in a dark room, and all the light is intercepted by a 
transparent screen, so that only the one illuminated field of the trans- 
parent discs remains visible, the illusion is complete. 

The employment of the immoveable opaque screen certainly pre- 
supposes the relation of the velocities of rotation to be not only 
approximative^, but absolutely attained, as otherwise the figure would 
not retain the same position. Plateau has for this purpose attached 
to each of the moveable discs a wheel, with teeth cut perpendicularly 
to its plane, which are set in motion by the same steel axle, with a 
rack placed between tbe two toothed wheels. The toothed wheel 
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of the transparent disc has a diameter of 6 centimeters, apd 4 times 
less teeth than the other. Plateau publishes the dimensions of a 
very effective apparatus which he has employed, and points out that 
the illusion may be considerably increased by combining the anortho- 
scope and phenakistiscope with Wheatstone's stereoscope, as we thus 
obtain the view of moveable bodily figures ; he proposes a method by 
which the drawings are best made for this purpose. 

Irradiation. — Powell(l) has communicated a treatise on irradia- 
tion, its cause, its occurrence in vision with the naked eye and by 
the telescope, its measure and operation in astronomical observations. 
He is of opinion that the cause of irradiation is not to be sought in 
an affection of the retina, which extends beyond the geometrical 
limits of the image ; but that it is rather a phenomenon of an op- 
tical character, as the same enlargement of the luminous field is seeu 
in an artificial eye(2) and in the camera obscura. If we rightly under- 
stand Powell's meaning, he looks upon diffraction as the cause of the 
phenomenon. He, however, remarks, that the difficulty of explaining 
the phenomena of irradiation is increased by their sometimes occur- 
ring, at others being absent, in apparently the same circumstances. * 

vision in a Fog?. — Luvini(3) points out that in fogs, especially if 
bright, we see better with the telescope if a red glass is placed 
before it. 

Subjective optical Phenomena. — llaidinger(4) states, that when 
both eyes are directed against a grev, cloudy sky, then both completely 
covered with the hands, and the hand is at last suddenly withdrawn 
from one eye, a rather lighter spot appears close to the direction of 
vision, which is crossed by two still lighter lines forming, at angles of 
45° with the horizon, a cross of St. Andrew. The appearance rapidly 
becomes less vivid as it disappears with the impression of the re- 
mainder of the field of vision. According to Wedl, the probable site 
at which the cross is formed, is the cornea. This consists of fibres 
placed in such a manner above one another as to form a grating, 
the square orifices of which allow r the passage of most light in the 
diagonals. It is to be remarked, that if an artificial grating of the 
same character is directed towards an illuminated surface, we certainly 
do not obtain the phenomenon of a cross. 

uaidln&er ’n Pencils of Liig?iit. — Ilaidinger(S) has critically 
examined the explanations given on the one hand by Silbermann(6), 
and on the other by Jamin(7), of the phenomenon of the pencils of 
polarisation. He quotes the fact, that if an opening of not more 


(1) Instit. 1849, 288; 1850, 47; Phil. Mag. [3] XXXIV, 459. 

(2) But also seen finally with the retina. 

(3) Instit. 1849, 8. 

(4) Wien. Acad. Ber. 5. Hft. 4. (5) ibid. 12. 

(6) Annual Report for 1847 and 1848, Vol. I, 159. (7) Ibid. Vol. I, 160. 
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than -} mm in diameter is applied close to the eye, and we examine 
through it a linearly polarised luminous plane, the pencils are still 
very distinctly seen in the direction of the axis of vision. "We may 
thence eonclude,” observes Haidinger, “ that it is a single point of 
the smallest possible dimensions, from which a cone of rays issues, 
within the base of which, on the retina, the pencil is to be found.” 
The meaning of these words is bond fide unintelligible to us. If, on 
the other hand, Haidinger remarks, that the apparent radius of the 
light- bundles, measured from the axis of vision, is only 3°, a fact of 
which any one may easily convince himself who is at all able to per- 
ceive the pencils, we are obliged to concede that the light pertaining 
to the pencils only penetrates the central portion of the lens in which 
the radial fibrous structure has not been noticed. 

The explanation of Jamin does not appear satisfactory either, if 
we consider the trifling difference between the incidences of the 
rays from zero for a field of vision of* 6°. — The objection of 
Haidinger, that Jamin deduces from his explanation dark pencils 
in the plane of polarisation, while actually light ones are observed, 
probably rests on a misunderstanding, asJarain(l) especially remarks 
that his calculation yields a yellow colour in the plane of polarisation. 

Haidinger now thinks that he may assume that the small globules 
which, according to a communication from Wedl, exist in the ante- 
rior layer of the lens, reflect the polarised light in such a manner 
that the formation of the pencils may be deduced from this fact. 
He states, that it is just that light which strikes the anterior surface 
of a globe at the angle of polarisation, which is transmitted from it 
to the posterior surface of a second globe, and from it to the retina, 
if the plane of incidence at the first globe coincides with the plane 
of polarisation. On the other hand, he supposes that a minimum of 
light must occur perpendicularly to the plane of polarisation, and 
that thence the pencils arise. 

Defective 8 i Kin. — A clergyman, Selin yder(2), at Menzberg 
(Lucerne), communicates that he is far-sighted for horizontal, short- 
sighted for vertical lines, and that he has corrected the fault by a 
combination of cylindrical convex lenses placed horizontally with 
.ordinary concave spectacles. 

Stokes(3) has constructed an apparatus with which that form of 
lens can be determined, which improve ssuch eyes, as have a sphero- 
cylindrical, instead of a spherical curvature. 

Achromatopsy. — D* Ho mb res Firmas(4) has given an enumera- 
tion of several cases of achromatopsy, that is, of the inability to dis- 
tinguish colours. 


(1) Pogg. Ann. LXXIV, 146. 

(2) Arch. Ph. Nat. X, 302; from Verhandl. dcr Schweiz. Naturf. Ge&ellsch, 1848, 15. 

(3) Instit. 1849, 350. 

(4) Compi. Rend. XXIX, 175. 
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Photography. Theory of the Daguerreotype Process. — We 

have remarked, in the last Annual Report(l), that Claudet has at- 
tempted to explain the different results obtained by various inquirers 
in reference to the continuing: and destructive action of the different 
coloured rays of the spectrum. He now, in a more extensive treatisc(2), 
expresses himself more definitely on the subject. He finds that 
light gives bromo-iodidc of silver in an extremely short period of time, 
in about T h* of a second, an affinity for mercurial vapours ; the 
bromo-iodide of silver is not decomposed by this action, for the effect of 
the irradiation can easily be neutralised by red, orange-coloured and 
yellow rays. He states that this effect, upon which the true daguerreotype 
process is based, differs from another which takes place in a much longer 
period, from 2 to 3 seconds, and which consists in a decomposition of 
bromo-iodide of silver, the silver being separated in the shape of a 
white, and, as it appears, crystalline powder; in this manner also 
Gaudin(3) has found the employment of light alone causes a positive 
image which is not destroyed by hyposulphite of soda, as the white powder 
is not soluble in this medium. It is well known that in the daguerreotype 
process the parts that arg impinged upon by the light arc blackened, or 
that a negative image is produced, which is only rendered positive by the 
application of mercurial vapours — Claudet, moreover, states that a 
silver plate, which is only prepared with iodine without the addition of 
bromine, exhibits a different deportment from one prepared with iodide 
of bromine, inasmuch as the red, orange-coloured and yellow rays, do 
not neutralise, but increase the affinity to mercurial vapours, which is 
communicated by the white light (or the chemical rays contained 
therein,) as well as the decomposing action occurring after continued 
irradiation. Still, if the iodising process is continued longer(4), a 
silver-compound containing more iodine is said to result, which is 
generally more susceptible, and also analogous to the bromo-iodide of 
silver in reference to the processes described. — Claudet states, in ex- 
planation of this difference in the deportment, that iodide of silver 
without bromine, is 100 times more susceptible to the decomposing 
influence of luminous rays than bromo-iodide of silver, whereas it is 
100 times less susceptible than the latter of the action which causes 
the affinity for mercurial vapours. The red, orange and yellow rays,, 
therefore, when pure iodide of silver is employed, meet with an 
incipient decomposition, which they continue, even if a short operation 
of white light has preceded. — “ It therefore appears,” says Claudet, 
“that all the different rays possess the property of decomposing the 
iodide of silver in a longer or shorter space of time, as well as of 


(1) Annual Report for 184 7 and 1818, Vol. I, 172, 173. 

(2j Phil. Mag. [3] XXXV, 374 ; Instit. 1849, 382 ; Ann. Chem. Phariri. LXXii, 173. 

(3) Annual Report for 1817 and 1848, Vol. I, 172. 

(4) Ibid. 173. 
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communicating to bromo-iodide of silver an affinity for mercurial 
vapours. There is, however, this difference, that in employing the 
first compound the effects of the different rays are continued, whilst 
in the second, they are neutralised/’ 

Claudet observes, that practical artists are exposed to very great 
disappointments in regard to the luminous effect of the atmosphere, 
because the most luminous rays are entirely distinct from those which 
possess the greatest chemical power. One half of a picture was 
covered with a dark blue, the other with a light yellow glass, so that 
the former became invisible, and the latter remained very distinctly 
visible; the half covered with the blue glass was distinctly repre- 
sented by the daguerreotype apparatus, whilst the other gave no 
image. Claudet, therefore, repeats his recommendation of his pho- 
togr a phometer(l) for the purpose of determining the chemical power 
of daylight ; he has improved it by introducing in the fixed metallic 
plate, instead of one horizontal row of seven round apertures, four or 
eight such row r s, which may be closed by the first, second, fourth 
(and so on), descent of the sliding plate. The chemical action which 
is thus produced upon the points of the susceptible plate lying under 
the apertures, form a numerical scale of from 1, 2, 4 . . . to 512, 
when 4 horizontal rows, or of 1, 2, 4 . . . to 8192 when 8 rows are 
employed. The measurements above quoted were made with this 
instrument. 

C 1 an dot observed in his photographic studies, that even in achrom- 
atic lenses the photogenic did not coincide with the optical focus, 
i. e. y the visual focus; but in one system of lenses lay before, 
in the other behind it. — We can scarcely believe that Claudet 
should only have ascertained the easily intelligible reason of this 
phenomenon from L e r e b o u r s (2), as it must be evident to every- 
body that this phenomenon can only be caused by an incorrect relation 
between the foci of both lenses, or an imperfect achromatism which 
is not calculated for the chemical rays. Claudet remarks that he 
prefers operating with lenses whose spherical aberration is entirely 
corrected at the expense of a more perfect achromatisation, because lie 
thus obtains a more defined image, and in a period which is shorter 
in proportion as the less refrangible rays are, on account of their 
foci becoming more distant, less capable of diminishing the effect of the 
chemical rays ; it appears that there is an error in regard to the first 
point, viz. the spherical aberration, as achromatisation is well known 
to depend only upon the relation of the focal distances, while even for 
the most perfect correction of spherical aberration, the radii of curvature 
may still be taken arbitrarily. There is, however, no doubt that sepa- 


(1) Annual Report for 1817 and 1818, Vol. 1, 180. 

2) As stated by Claudet {Vhil Mag. [3] XXXV. 382). 
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rate calculations are necessary to determine the achromatism of lenses 
destined for optico-chemical purposes. — Claudet communicates a me- 
thod invented by Knight for the determination of the chemical focus(l). 
It consists in ascertaining first the optical focus, or the point of the 
best defined image, with the glass plate ; an iodised silver plate is then 
introduced vertically in the frame in which the glass plate is fixed, 
but inclined to the axes of the instrument, in such a manner that its 
plane cuts the glass plate in the middle of the field of vision in a 
vertical line. If a printed sheet be chosen as an object, it becomes very 
apparent how far the chemical falls before or behind the optical focus, 
as a defined image is formed at the corresponding point of the silver 
plate alone. The plate is provided with a scale from which the distance 
can be read off, to which the system of lenses must be advanced or with- 
drawn, in order that the chemical focus may occupy the place where 
previously the optical focus lay. — Claudet moreover thinks that he 
has discovered the distance of the foci of the visible and chemical 
rays to be extremely variable, even when the same lenses arc employed, 
and there is the same distance of the object. At first he sought the 
explanation in the variations of the optical state of the atmosphere, 
as the increase or diminution in the number of yellow rays necessarily 
displaces the point of greatest chemical action. But it was proved 
that the changes in the interval between the optical and the chemical 
focus, varied very much at the same time in two sets of lenses, in 
both of which the chemical focus lay behind the optical focus. When 
the foci of one set were at the greatest distance, those of the other 
were close together, or coincided ; in some cases they coincided at the 
same time in both lenses. — It is evident that we here meet with two 
alternatives ; either the preparation of the plate decides which rays 
act most effectively, or the last quoted results of Claudet are merely 
the expression of errors of observation. 

Photographic Pictures on Paper. — In the last Annual Report (2) 
we communicated that Niepce de St. Victor employed a thin layer 
of albumin, which had been previously mixed with nitrate of silver, as 
a substance sensitive of light, for the purpose of fixing photogenic pic- 
tures on glass. Blanquart-Evrard(3) now describes a method which 
serves to produce the negative picture (mat rice) on a thin lamina of 
albumin, which is preferable to paper on account of its greater trans- 
parency. These negative pictures are stated by Blanquart-Evrard 
to remain unchanged by light ; they lose none of their properties after 
an unlimited number of copies have been taken, they may be repaired 
when they have suffered injury, and yield good results at all tempera- 


(1) Phil. Mag. [3] XXXV, 384. 

(2) Annual Report for 1847 and 1848, Vol. I, 179. 

(3) Compt. Rend. XXIX, 215; Instit. 1849, 265 ; Ann Ch. Pharm. LXX1I, 178. 
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1 1 ires, and however illuminated. They are obtained in the following 
manner : a certain quantity of albumin is put in a deep vessel, the 
solid opaque constituents are removed, and every source of impurity 
is carefully avoided. 15 drops of a saturated solution of iodide of 
potassium are added, the albumin beaten up into a froth, apd then 
allowed to stand until'it has again become liquid. The glass plate which 
is to be employed is then cleaned with alcohol, and placed upon a 
tray over which it projects •, a sufficient quantity of albumin is then 
poured upon it, and a piece of plate-glass passed several times over 
the surface in order to bring the albumin throughout into such close 
contact with the glass, that there may remain a layer when the plate is 
raised at one corner, to let the liquid albumin run off. The plate is 
then placed horizontally and dried. — When the albumin has become 
perfectly dry, the plate is exposed to a high (or also with the same 
effect to a very low') temperature, until the layer of albumin appears 
full of fissures. In order to bring the whole surface at once into 
contact with the solution of silver(l), the solution is poured to the 
depth of about half a centimeter, into a flat vessel with a smooth 
bottom ; the vessel is inclined at about 45° ; the plate with the layer 
of albumin dow nwards is introduced with one edge, and both plate 
and vessel arc then suddenly restored to the horizontal position. The 
plate k immediately taken out, well rinsed in water, and the fluid 
allowed to run off by taking hold of one corner, and forcibly striking 
the other. — The plates that have been thus prepared, may be employed 
moist or dry ; after the light has been allowed to take effect in the 
camera, the pictures may be at once developed, or only after a 
lapse of time. For this purpose the plate is introduced into a 
saturated solution of gallic acid, to which a little nitiate of silver 
dissolved in acetic acid is added. It is well to take the plate out of 
the gallic acid, before the picture has assumed the full tone, as it is 
easy to strengthen it by repeated immersion, while nothing can be 
removed after the tones have once been rendered too dark. The plate 
is then washed in water, passed through a solution of bromide of 
potassium (30 grm. to 100 grin, of water), again washed and dried ini 
horizontal position in the dark jchamber. The albuminous layer thus 
attains hardness and firmness, so that "if the glass plate be required 
for other purposes, the albumin can only be entirely removed by 
strong chemicals, such as cyanide of potassium. The positive 
pictures are taken from these pictures in the same way as they are 
taken from negative pictures on paper. 

C. Brookc(2) describes an improved method of preparing paper 


(1) Blanquart -Evrard uses the solution of nitrate of silver in acetic acid for this 
purpose. tSee Annual Report for 1847 and 1848, Vol. I, 175). 

(2) Chem. Gaz. 1849,412; Instit. 1849, 408; Ann. Ch. Phann. LXXII, 181 (in 
abstr.). 


Photo- 
graphic 
pictures 
on paper. 



110 


PHYSICS AND PHYSICAL CHEMISTRY. 


Photo- 
graphic 
pictures 
on paper. 


destined for photographic self-rcgistration(l), which must therefore 
serve for an effect that endures for a considerable period. 

A. Mart in (2), who receives pecuniary aid from the Imperial Aca- 
demy of Sciences of Vienna for the purpose of perfecting the methods of 
photography, has observed that the best process for obtaining paper 
which is to serve for photographs, consists in dipping it lirst in a 
solution of iodide of potassium, and then to brush it with a solution 
of nitrate of silver ; it then becomes more sensitive for the soft gra- 
dations of the semi-tones, than if the solution of silver had been 
applied before the solution of iodide of potassium. — A less saturated 
solution of gallic acid is said to afford stronger pictures than the 
concentrated solution recommended by Ulanquart. Martin espe- 
cially ascribes to his method of fixing, the advantage of yielding very 
clear, transparent, and strong pictures. This method consists in first 
washing the picture with a little spirits of wine, and then introducing 
it into a boiling solution of hyposulphite of soda. Martin \s direc- 
tions in reference to tlic several liquids are as follows : I. Negative 
Picture — 1) £ oz. iodide potassium in 10 oz. of distilled water, with 
8 to 10 drops of a concentrated solution of cyanide of potassium ; 
2) 7 drachms of nitrate of silver dissolved in 10 oz. of distilled 
water, with two drachms of strong aeetie acid; 3) concentrated 
solution of gallic acid; 1) spirits of wine; 5) 1 oz. of hypo- 
sulphite of soda dissolved in 10 oz. of distilled water. 11. Positive 
Picture — 0) 168 grains of chloride of sodium dissolved in 10 oz. of 
distilled water; 7) 1 oz. of nitrate of silver dissolved in 10 oz. of 
distilled water; 8). 1 oz. of hyposulphite of soda dissolved in 10 oz. of 
distilled water, and mixed with a solution of from 30 to 40 grains of 
nitrate of silver in \ oz. of water. The solution of silver is poured 
in a thin stream into the solution of soda, while the latter is con- 
stantly stirred. 

We refer to the place above quoted for the very detailed descrip- 
tions given by Martin of the mechanism of photography. 

Coloured Photogenic Pictures. — E. Bccqucrel lias described the 
method of preparing coloured photogenic pictures announced last 
year (3) more in detail (-1) ; there is, however, but little of novelty or im- 
portance to be derived from the extended exposition. The best mode 
of preparing the silver plate consists in placing it in water acidulated 
with hydrochloric acid (125 cub. centimeters of ordinary hydrochloric 
acid to 1 litre of distilled water), making it the positive pole of a 
voltaic battery, so that chlorine in the nascent state is brought into 

(1) Annual Report for 1847 and 1848, Vol. I, 176. 

(2) Wien. Acad. Ber. 5, lift. 81 ; Ann. Ch. Pharm. LXXII, 180 (in abstr.). 

(3) Annual Report for 184 7 and 1848., Vol. I, 174. 

(4) Ann. Ch. Phys, [3] XXV, 447 ; Pogg. Ann. LXXVII,512; J. Pr. Chem. XLVIII, 
154; Arch. Phys. Nat. XI, 34 (in abstr.); Ann. Ch. Pharm. LXXII, 176; Rcg- 
nault’s report thereon, Compt. Rend. XXVIII, 200 ; Instit. 1849, 67. 
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cojitact with the plate. In the space of a minute the plate passes 
from grey, yellowish, purple to bluish and greenish ; then again 
through grey, rose-colour and violet to blue. The operation is 
broken off before this second blue occurs, or when the violet-red 
appeal’s ; the plate is washed with distilled water, and dried over the 
spirit-lamp while the operator blows on the surface. The plate when 
thus prepared presents a dark violet colour, is extremely sensitive, and 
must, therefore, be preserved in the dark. Before use the surface 
is polished with a cotton ball. If a solar spectrum of 4 to 5 centi- 
meters in length is thrown upon it, a pale picture, coloured like the 
spectrum, is obtained if the illumination is weak and rapid. If the 
light be allowed to operate longer, the red is first formed more strongly, 
and soon becomes dark, as outside the line A a dark puce, or ama- 
ranth, is formed. Orange and yellow are less prominent; green, 
blue and violet form the most beautiful parts of the spectrum ; 
external to the line 11, u here the spectrum exhibits a delicate lavender- 
grey, a grey band is formed. — Becquercl also found that the sen- 
sitiveness of the plate for various coloured rays may be modified by 
heating it. It is best to heat it to 100°, so that the plate assumes a 
rather reddish colour; a metallic bath of lead and tin also answers 
the purpose well. A plate thus treated renders all the colours of the 
spectrum, even yellow, well. If instead of a round opening a tine slit 
is employed, which receives light through a heliostate, even the stronger 
lines of F rauenhofer, \iz., A, B, C, F, 11 may be obtained on the plate, 
but on account of the light being attenuated a longer period, about 1 to 2 
hours, is required for the effect. By a screen of from 1 to 2 centi- 
meters in thickness, of a solution of sulphate of quinine, all rays beyond 
the line II in -violet, may be intercepted, so that the image of the 
spectrum appears well defined at this side. — In order to obtain the hues 
of coloured glasses, heated plates must be employed, and a solution of 
sxilphate of quinine introduced as a screen ; still the colours remain 
weak, and have a tinge of violet, on account of the proper colour of the 
sensitive substance. If the colour of the glass be decomposed by a 
prism, the points of the sensitive plate corresponding to the dark 
spaces of the spectrum, remain unaltered. 

If a coloured engraving be placed upon the prepared plate, the 
printed side being turned to the plate, a glass plate and a screen of 
sulphate of quinine in solution superimposed upon this, and the whole 
exposed to solar light, the drawing as well as the colouring arc pretty 
well transferred. The pictures of the camera obscura require a very 
long time (from 10 to 12 hours under the most favourable circum- 
stances) for producing a sufficient effect. Becquercl, however, 
succeeded in producing a few pictures with beautiful colours. Land- 
scapes never succeeded, probably on account of the small intensity of 
the green light. — Wc have formerly stated that the pliotochromatic 
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pictures are destroyed by a continued action of light, and that 
sustaining Becquerel has not as yet succeeded in fixing them(l). 

power. 


Magnetism. Sustaining Power.— The following deductions, founded 
on experiments made with the view of ascertaining the sustaining power 
of electro-magnets are communicated by Oerstedt(2), who was assisted 
in this investigation by the candidate Holten. The propositions them- 
selves contain nothing which is essentially new. 

1. The amount of the sustaining power of an electro-magnet is 
dependent upon the magnitude of its armature. 

2. The magnetic sustaining power of the magnet, when in direct 
contact with the armature, does not increase uniformly with the 
magnetism developed on the whole surface of the electro-magnet. 

3. But if there be a distance between the two mutually attracting 
surfaces, the attraction is increased with the intensity of the developed 
magnetism, and the increase is in proportion to the distance. 

.Magnetising of steel Bars. — Several j'ears ago Elias(3) of Haarlem, 
discovered an effective method of magnetising steel bars, which is now 
well known. This operation is effected by moving repeatedly back- 
wards and forwards the bar to be magnetised through a hqjix of thick 
copper wire, which is traversed by a powerful electric current. Prick, 
of Preiburg(4), has recently compared this method with that of the 
touch. In this comparison he employed an eleetro-magnet which w as 
surrounded by an amount of wire not greater than is requisite for the 
spiral prepared after Elias’s direction. When the currents produced 
by these two methods are of equal intensity, he prefers, on the whole, 
the action of the electro-magnet, but admits that the difference between 
the two methods gradually diminishes when a current of greater inten- 
sity is employed. His helix was broader and not so high as that 
described by Elias, and it w as composed of a less number of coils. It 
is nevertheless probable that if more powerful currents had been 
applied, a superiority in favour of the helix might have been estab- 
lished by Prick’s experiment, if he had taken the precaution of 
uniting both ends of the bar during the process by ah armature 
of soft iron, as had been recommended by Elias. For this method 
of magnetising is, as the latter physicist very justly remarked in his 
first treatise, only a modified, although really an improved, means 
of performing the operation of the double touch. The advantage 


(1) Annual Report for 1847 and 1848, Vol. I, 174. 

(2) From Arch, for Pharm. och tech nisk Chera. II. 1, in Jahrb. pr. Pharna. XVII, 
284 (in abstr.). 

(3} Pogg. Ann. LXII, 249 ; LXVII, 356. 

(4) Ibid LXXVII, 537. 
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of the helix consists not only in preventing intermediate poles ^JfgoV 
from being formed, but also in simultaneously affording the possibility »te«i bar*, 
of effecting a magnetic induction of great intensity on all points of a 
very small zone, around the steel bar. The band-spiral recommended 
by J3ottger(l) (coiled, however, only in one direction), has the merit 
of greater simplicity than the above, and farther admits of obtaining 
the required amount of inductive power with the smallest amount of 
copper. By a band-spiral of copper weighing 44 lbs., 1 millimeter 
thick and 20 broad, a 6 lb. bar of very hard cast-steel, when its poles 
were united with an armature of soft iron, was magnetised to satura- 
tion as completely as it could be accomplished by any known process of 
communicating permanent magnetism, merely by passing the spiral 
once backwards and forwards along the bar. The same bar without 
the aid of the armature, even if the spiral was passed over* it many 
times, did not assume more than 06 of this power. 

In direct contradiction to these experiments, and to many others of 
a similar kind, both of an ancient and a modern date, Sinsteden(2) 
asserts that the application of an armature during the process of 
magnetising a steel bar, if the object “"be to communicate the highest 
possible condition of permanent magnetism, is rather detrimental than 
conducive to this state. As Sinsteden adduces no direct proof of 
the correctness of this opinion, it may be regarded rather as a theoretic 
assumption than as a fact actually established on experimental evidence. 

In the mode of magnetising compound horse-shoe magnets, proposed 
by himself, he by no means omits to avail himself of the principle of 
the armature(3). In order to prevent as much as possible the very 
considerable loss of magnetic force, by the free magnetism returning 
to the neutral condition, while uniting the different individual mag- 
netised lamiue, Sinsteden considers it expedient to magnetise the 
steel lamine while in conjunction. He places the compound horse- 
shoe magnet w ith the poles directly opposite to the poles of a powerful 
electro-magnet, and in such a position that the mutual polar surfaces 
may exactly come into contact. If the polar surfaces of the steel 
magnet are longer than those of the electro-magnet, he introduces two 
thick iron plates of the size of the polar surface of the steel magnet, 
between the opposite poles of both ; the galvanic circuit is then closed 
in such a manner that the pole of the electro-magnet which is in con- 
tact with the pole of the steel magnet marked N, becomes the south 
pole. The maximum of magnetic development, it is stated, is only 
attainable by repeatedly opening and closing the circuit. While 
it is closed both limbs of the electro-magnet are frequently touched by 
a thick piece of iron from the bend towards the tw o poles. 


(1) Pogg. Ann. LXVII, 115. (2) Ibid. LXXVI. 40. 

(3) Ibid. LXXVI, 195. 
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Magnet. It is not easy to conceive why the same object might not be as 
»tM?bara. effectually attained, and, in truth, with greater certainty, when the 
operator has not the command of very powerful electro-magnets, by 
putting together the steel lamellae, saturated and still armed, and by 
then cautiously removing the single armatures. 

A state of super-saturation can be permanently retained in a 
magnet, by means of a small iron rod laid across its limbs, and 
attached to them. A large portion of this excess of power may, 
according to Sinstcden’s experience, be used for increasing the 
sustaining power, and especially for induction in electro-magnetic 
machines. 

Coercive Power. — C. Woestyn(l) has observed that a pole of a 
magnet can be attracted, and indeed held fast by the similar pole of 
another magnetic bar, without either the one or the other losing its 
polarity. He states inter alia, that a well-tempered bar magnetised 
to saturation and suspended as a needle, was attracted by a strong 
magnet (similar poles being in opposition) at 3 centimeters' distance, 
without the subsequent; inversion of its poles. Under similar circum- 
stances he produced in a magnetic rod a transient intermediate pole, 
which he proved by strewing the bar with iron-filings. 

In reference to these experiments it cannot be considered irre- 
levant to state that they are valid only within certain limits, 
viz., in so far as the power of the one magnet is insufficient to 
overcome completely the coercive power of the other. — Woestyn 
arrives at the conclusion that steel magnets are composed of parts 
which have coercive power, and of softer parts without coercive power, 
and that in his experiments the polarity of the former may have been 
covered by a transitory polarity of the latter. He also conjectures 
that the effect of tempering may be limited chiefly to the external parts 
of the steel bar. 

In connection with this observation Zamminer and Buff have 
obtained a result, from which it appears that under the influence of 
weak electric currents, the polarity of magnetic bars, even when well- 
tempered, can be increased, diminished, and, if the development of 
magnetism be inconsiderable, even reversed, without the derangement 
of the original polarity, after the current has been interrupted. A 
thin cylindrical shell of well-tempered steel, when submitted to a weak 
electric current, assumed magnetic polarity, which it lost again on 
the cessation of the current. Under a current of equal intensity, the 
polarity was more than doubled by introducing into the shell a short 
piece of iron, in such a manner, that its ends were at a distance of an 
inch from both extremities of the shell. Hence it cannot be doubted 
that the activity of the magnetic force pervades such masses of iron, 


(1) Compt. Rend. XXVIII, 289 ; Ann. Ch. Phys. [3] XXVI, 520. 
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the coercive power of which it cannot surmount, in the same manner as 
it would pass through any non-magnetic substance. 

Magnetic Power of. Stones and Rocks. — Delesse(l) tests the mag- 
netic properties of various substances by placing them in greater or 
smaller pieces, and even in a pulverised condition, between the poles 
of a powerful horse-shoe electro-magnet, upon which two cylindrical 
half armatures can move towards each otkier, so that their vertical edges 
may come into immediate contact. If a body possess only the least 
magnetic power, its particles when finely divided will be attracted and 
suspended chiefly along the line of contact of the two jneccs of arma- 
ture. By this method Dclesse confirms the experience of other 
physicists, that not merely substances containing iron, but mineral 
constituents of every kind entering into the composition of the earth's 
crust, some in a higher, others in a lower degree, are all susceptible 
of magnetic polarity. — In order to estimate the relative amount of 
magnetic force in different bodies, they were reduced to a uniform 
and impalpable powder, and were then placed in proximity with the 
terminal surface of a magnetic bar. Dclesse considers the weight of 
the particles so sustained as proportional to their magnetic properties, 
and hence assumes this weight as an expression of the magnetic power 
of the substance under examination. He finds thus, e.g ., the mag- 
netic power of iron equal to that of steel, cast- steel 66 per cent of 
that of steel, that of nickel 35 per cent, of the richer sorts of iron slag 
from 2 to 3 per cent., &c. &c. — The communications of Dclesse have 
reminded Durocher(2) of his earlier investigations on the same 
subject(3). According to the latter, the magnetism of rocks, is 
chiefly dependent on three conditions, viz., the quantity of iron 
which they contain, the relative amount of sesquioxide and protoxide 
of iron in their composition, and the manner in which these oxides 
are combined with the constituents of the rock. 

Magnetism of Steam. — llcuben Phillips believes that he has dis- 
covered that an electric current is produced by a jet of steam from a 
hydro-electric machine, when it is surrounded by a closed spiral coil ; 
and hence he concludes that steam possesses magnetic power. This 
deduction, however, requires farther confirmation(4). 

Disturbing Influences on the Direction of the Magnetic Needle. — 
Several physicists have asserted, that chains of mountains and indi- 
vidual hills can produce local disturbing effects on the strength and 


Jtfpppetic 
power of 
9fones and 
rocks* 


(1) Compt. Rend. XXVIII, 35, 227, 437, 498, 589 ; Ann. Ch. Phys. [3] XXV, 194 j 
XXVI, 148; Instit. 1849,27, 76, 106, 121; Ann. Min. [4] XIV, 81 ; XV, 497 ; Arch. 
Ph. Nat. X, 207, 235 ; XI. 134. 

(2) Compt. Rend. XXVIII, 589 ; Instit. 1849, 145. 

(3) Annual Report for 1847 and 1848, Vol II, 445. 

(4) Phil. Mag. [3] XXXIV, 502 ; XXXV, 490 ; Instit. 1849, 293 ; Arch. Ph. Nat. 
XII, 308. 
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direction of the terrestrial magnetic force. In order to arrive at some 
decisive results on this head, F. Reich(l) made a series of observa- 
tions on the direction of the magnetic needle in a number of positions 
around the Pbhlberg, a basaltic hill in the vicinity of Annabcrg, where 
individual blocks of basalt show clear indications of magnetic activity. 
Reich found, nevertheless, that such a magnetic polarity, as can effect 
any considerable disturbandh on the directive power of the needle, 
does not exist in the hill, or at all events, only to a very insignificant 
extent. 

Variation In the Direction of the Magnetic Needle. — Quctelct(2) 
communicates observations which have been made in the observatory 
of Brussels, according to which, since October, 1827, to March, 1849, 
the direction of the declination-needle has varied from 22° 28'‘8 to 
20° 39 ’2 towards the west, and the direction of inclination (dip of 
the needle) from G8° 56'*5 to 67 ° 56'‘8. 

Non-existence of a Line without Dally Variation of Declination.— 

The direction of the magnetic needle, as is well known, is subject to 
very regular variations, which are of daily occurrence. The north 
pole of the horizontal needle in Europe, from the hours of 1^ p.m. to 
7 or 8 o’clock the next morning traverses from west to east, and between 
the hours of 8 a.m. and 1 p.m. retraces its course towards the west. 
This motion occurs in the same manner during every month 
of the year, but it is rather greater in summer than in winter. 
A similar deportment has been observed in North America, and gene- 
rally in middle latitudes of the northern hemisphere. In middle lati- 
tudes of the southern hemisphere, however, exactly opposite 
variations appear contemporaneously. From these phenomena it has 
been conjectured that somewhere in the vicinity of the equator, there 
must exist a line which is not affected by daily variation. 

With reference to this opinion, Sabine (3) gives the following state- 
ment as the result of observations at St. Helena, extending over a 
period of five years. A peculiarity of the daily variation of the 
needle is clearly perceptible ; it consists in this, that during 
the one-half of the year (the summer of the northern hemi- 
sphere), the motion of the north-pole of the needle, at the same 
hours, corresponds with the direction which it assumes in the northern 
hemisphere ; and, on the contrary, its tendency during the other half 
of the year, coincides with the direction prevalent in the southern 
hemisphere. The transition from the one order of motions to the 
other occurs at the equinoxes, or soon afterwards. Hence it appears, 
that the supposed line of no daily variation of the needle does not 
exist. 




(1) Pogg. Ann. LXXVII, 32. (2) Instit. 1849, 204. 

(3) Phil. Trans, f. 1847, I, 51 ; Pogg. Ann. LXXVIII, 494 ; Phil. Mag. [3] 
XXXIV, 466. 
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Hypotheses on the Causesof Dally Variation. — Several new hypo- 
theses have been promulgated to explain the daily variation of the 
needle. Lam on t(l)’ considers that it is not an improbable suppo- 
sition that the sun is a uni-polar electric body, e. g. charged with a 
great amount of positive electricity. In this case it would exert an 
inductive action on the mass of the earth in such a manner, that the 
hemisphere exposed to the sun would be charged with negative, and 
the opposite side with positive electricity. By means of the earth’s 
rotatory motion, a current of electricity would be thus produced 
moving round the earth in 24 hours. The current thus produced 
is not, however, likely to be confined to the surface of the earth, for 
Lam on t endeavours to prove, both by calculation and by observa- 
tions of his own, that the magnetic variations cannot be ascribed to 
any magnetic, galvanic or thermo-electric power excited on the sur- 
face of the earth, if it be admitted that such a power obeys the 
general laws of magnetism. 

Barlow (2) establishes a connexion between the oscillations of the 
declination -needle and the daily, regular, electric variations, the 
existence of which in the earth he has observed by the aid of tele- 
graphic wires very favourably situated. He states that Derby is the 
centre of four telegraph lines, the Northern uniting it with Leeds, the 
North-Eastern with Lincoln, the Southern with Rugby, and the South- 
Western with Birmingham. In all of these lines there are frequently 
manifested disturbing natural electrical currents which, when con- 
sidered individually, showed that when the current in the two first- 
mentioned lines moved towards Derby, that in the two latter travelled 
in an opposite direction, and vice versa. These natural currents are, 
Barlow asserts, always perceptible in every wire, whose two extremities 
are united at a considerable distance by plates under ground. The 
strongest action is, however, observed when the straight line of union 
between both the immersed plates is exactor in the direction of north- 
east to south-west. In this case the direction of the conducting wire 
is of no importance. 

Two delicate galvanometers, attached to the two extremities of a 
wire 41 miles in length, simultaneously, indicated, by the direction of 
the deflection, a similar change both in the intensity and direction 
of the natural current ; and by the nature of the oscillation, to which 
the needle is subject, a certain regularity in the motion of the current 
could be inferred ; it seemed as though its direction from morning to 
evening differed from the direction it exhibited from evening to morn- 
ing. The period of change in which the needle passed through zero 


(1) Pogg. Ann. LXXVI, 67. 

(2) Phil. Mug. [3] XXXIV, 344 ; Arch. Ph. Nat. XI, 299 (in abstr.). 
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Hypo- varied from 7 to 10 o’clock both in the morning and evening. These 
‘ tbe'cww* regular daily motions were subject to perturbations of less or greater 
viruuon. intensity, and of longer or shorter duration, and- frequently were so 
powerful as to impede the usual transmissions through the telegraph. 
The appearance of an aurora borealis during its continuance, exerted 
a disturbing influence of uncommon energy. 

During that part of the day when the direction of the current 
through the earth was southerly, the needle of a declinometer showed 
a western deviation. During the night and part of the morning, 
when the current passing through the earth assumed a northern 
course, the deflection of the needle changed in an eastern direction. 
The uncommon and more powerful disturbances also were observed 
simultaneously in the declinometer and galvanometer. Barlow 
seems to regard the current passing through the wire as a branch of 
the natural terrestrial current, although he does not clearly express 
this opiuion. This opinion is, however, supported by the observation 
which he communicates, that the phenomena in wires under ground 
and in those in the atmosphere were of the same kind, and hence he 
concludes that the current passing through the wires cannot be de- 
rived from atmospheric electricity. He considers that thermo-electric 
influences, which are produced by the unequal temperatures in the 
earth, are the probable cause of this phenomenon. This is tanta- 
mount to saying, that he has not as yet discovered the true cause. 

De la llive(l) also explains the daily variations of the magnetic 
needle by thermo-electric influences, which, however, .according to 
his opinion, take place in the atmosphere. “ It is known,” he says, 
“ that in all bodies whatever, when heated at one end and remaining 
cool at the other, the positive electricity proceeds from the warm 
to the cold side, and vice versd the negative from the cold to the 
warm. Hence it follows that the lower and warmer layer of a 
column of atmospheric air must be constantly negative, and the 
• upper and cooler layer must be positive. — If we admit this conclu- 
sion which, unsupported as it is by experimental proof, can only be 
regarded as a bold assumption, both electricities must be simulta- 
neously generated everywhere in the atmosphere. The negative 
electricity existing in the lower atmospheric regions is constantly 
abstracted by the moist ground which is an excellent conductor, 
while the positive existing in the superior strata extends, and, as we 
are taught by experience, increases in intensity towards the still 
higher parts of the atmosphere, until partly through moisture, rain 
and snow, which reconduct it down to the earth, and partly through 


(1) Ann. Ch. Phys. [3] XXV, 310; Phi]. Mag [3] XXXIV, 286; Arch. Ph. Nat. X. 
297 (in abstr.). 
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normal causes which are in continual operation, an equilibrium be- 
tween both is restored. This normal cause, De la Rive supposes to 
be an electric current present in the upper rarified regions of the 
atmosphere, which moves from the equator towards the poles. 

The existence of such a current is now generally admitted, although 
on very different grounds from those advanced in support of the 
above hypothesis which is based on no experimental evidence what- 
ever. For as the warm air rising in the zone of the trade-winds, 
does without doubt contain electricity, from whatever source it may 
be derived, it is evident that also the upper poleward current must be 
more or less charged with electric matter whi<jh is, by the winds that 
prevail on both sides of the equator, impelled towards the poles. 
De la Rive farther asserts, that this electricity is sooner or later con- 
veyed downwards through moist layers of atmospheric air upon the 
earth, especially in the cold polar zones, whereby an electric circula- 
tion is established, which passes from the equator to the poles through 
the higher regions of the atmosphere, returning to the equator below 
the surface of the earth. De la Rive supposes that the intensity 
of this current changing from day to night is the cause of the daily 
variation of the magnetic needle. 

In the highest strata of the atmosphere, and especially in winter 
and in the polar circle, the air is tilled with minute floating particles 
of ice and snow T forming a sort of semi-transparent cloud which 
is an imperfect conductor ; the two electricities when accumulated 
in considerable force are mutually transmitted with the emission of 
flashes which illuminate thc’icy particles. This, according to De la 
Rive, is the origin or cause of the northern-lights. The explanation 
of the aurora by the electricity which passes from the equator towards 
the poles, and by the electric discharges among the thin feathery 
clouds in the polar regions where no thunderstorms occur, is by no 
means new. Ever since the electric light has been observed in the 
rarified space, the same view has been advanced by many physicists ; 
as, for example, by Bertholon de St. Lazare, and even bv 
Franklin(l). . 

In reference to a suggestion of Morlet(2), that this hypothesis 
regarding the origin of the aurora would become very probable, if by 
direct experiment an influence of magnetism on the electric light 
could be proved, De la Rive has communicated the following very 
remarkable experiment (3). 

An iron bar, covered entirely, excepting the surfaces of its two 


(1J Gehler’s Phys. Worterbuch. NeueBearb. VII, 239, 240. 

(2) Ann. Ch. Phys. [3] XXVII, 65. 

(3) Compt. Rend. XXIX, 412; Insstit. 1849, 329 ; Arch. Ph. Nat. XII, 222. 
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Hypo- extremities, with a thick coating of wax, was half enclosed in a 
tiie^rause* hermetically-sealed glass globe. The waxed bar was held within the 
variation. by a copper ring passing over the wax, which approached as 

closely as possible to the inner side of the glass. A wire formed a 
communication between the ring and the outside. After the globe 
was exhausted, the wire was united with one of the conductors of an 
electric machine, whilst the external end of the rod was in contact 
with the other, or with the earth. The ordinary current of electricity 
in vacuo was thus produced. But when the iron bar was touched with 
the pole of a strong electro-magnet, then the electric luminous cur- 
rent, issuing only from a thc margin of the free iron surface, assumed 
the form of a connected ring, revolving round the bar either to the 
right or to the left, in accordance with the direction of the discharge 
and of the magnetic polarity thus developed. De la Rive considers 
this phenomenon as analogous to that of the northern-light in 
the vicinity of the terrestrial magnetic poles, which he regards as 
the centres of similar rotatory luminous currents, viz., of the aurora 
borealis. 

Evolution of Heat by Magnetism. — Grovc(l) has observed, that 
heat was produced while an iron bar was alternately magnetised and de- 
magnetised. For this purpose he employed an electro-magnet of. the 
. horse-shoe form which he immersed into cold water up_ to the two 
poles, in order to exclude the effect of the heat derived from the coil 
of wire; its armature which was just above the water was moreover 
surrounded with bad conductors. On passing an intermittent current 
through the coil, w hereby a magnetic * induction was alternately 
produced and suspended in the armature, the temperature of the 
latter was increased to the amount of some degrees, whilst the horse- 
shoe was somewhat cooled under the influence of the cold water. Grove 
attributes this evolution of heat to the friction of the iron particles on 
each other, which he assumes to be in a state of vibration round the 
magnetic axis. 


In reference to .the action of magnetism on polarised heat see 
page 33. 

Action of Magnetism on Polarised Light. — Bertin(2) communicates 
the following statements on the magnetic polarisation of light: 1. When 
glasses are so changed in their molecular condition through tempering, 
heating, or pressure, that they show lively colours in polarised light, 


(1) Proceedings of the Royal Society, May, 1849, Pogg. Ann. LXXVIII, 667 (in abstr.); 
Arch. Ph. Nat. XI, 210. 

(2) Compt. Rend. XXVIII, 500 ; Instit. 1849, 123. 
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these colours, under the influence of an electro-magnet, are subject to 
no change. 2. The plane of polarisation of light which, in the interior 
of Fresnel's parallclopipeds had four times undergone total reflection, 
is not farther changed by the influence of the current. The only effect 
of the current in this case is an increase or decrease of the partial 
depolarisation to which the polarised light is subject in total reflection. 
If from the plane of reflection the circle be divided into 8 octants, the 
action of two opposite currents is of the greatest intensity, and in the 
same direction at an azimuth of 0°, 90°, 180°, 270°, and the action is 
zero, at 45°, 135°, 225°, 31 ^ ; at 22°’5, and so on, advancing by 
octants, the action of both currents is opposite, and the difference at 
the same time is at its maximum. 

Diamagnetic Phenomena. — During this year the investigations on 
diamagnetism are almost exclusively confined to .the facts first 
observed by Pliickcr(l), viz., the phenomena which are presented 
by crystallised bodies placed between the magnetic poles. 

This physicist has the merit of the most important discovery made 
in this department, which consists in the fact (2) that the optic axis 
of crystals is not always repelled from the poles, as he formerly sup- 
posed, but that the axis of the optically-negative crystal is repelled, 
whilst that of the positive is attracted(3.) In the uni-axial crystals 
this has reference to the axis itself, and in the bi-axial to the middle 
line, which bisects the acute angle of the optic axes. Among the 
positive crystals this phenomenon is very clearly exhibited by diopside, 
and among the negative by cyanite and topaz. As the middle line of 
these crystals makes an angle a with the axis of the prism, the latter, 
according to the manner of suspension, can assume all positions which 
coincide with a conical surface described about the middle line with the 
angle a, whilst the axis of the cone in the positive diopside- has an 
axial, in the negative cyanite and topaz an equatorial position. Cyanite 
even obeys the impulse of terrestrial magnetism, and as in this case the 
same end is directed always towards the north, PI ticker believed 
himself entitled to assume a polarity of the opto-magnetic force. 

In reference to their magnetic behaviour, Pliicker(4) has examined 
the following crystals : 


(1) Annual Report for 1847 and 1848, Vol. I, 192. 

(2) Phil. Mag. [3] XXXIV, 450 ; Pogg. Ann. LXXVII, 447; Sill. Am. J. [2] VII, 
270; lnstit.. 1849, 272; Arch. Ph. Nat. XI, 196; Ann. Ch. Pharm. LXXII, 191 

193. 

(3) Knoblauch and Tyndall state (Pogg. Ann. LXXIX, 223 ; Phil. Mag. [3] XXXVI, 
178 ; Arch. Ph. Nat. XIII, 319) that they have found (1850) the optical axes of 
calcareous spar to assume in some cases an equatorial, in others, an axial position. It is, 
however, probable that here secondary causes come into play, which are not yet fully 
understood. 

(4) Pogg. Ann. LXXVIII, 427. 
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I. Negative uni-axial Crystals. 

- - -A , .... 

r 

1. Magnetic. 2. Diamagnetic. 

Tourmaline. Antimony. 

Beryl Calc-spar. 

Dioptase. 

Arsenide of Lead. 

Vesuvian. 


,11. Positive uni-axial Crystals. 


1. Magnetic. ' 2. Diamagnetic. 

Arsenic. Bismuth. 

Green Vitriol. Quartz (slightly). 

Binoxide of Tin. 

Scapolite. 

Troostite. 


I. Negative bi-axial Crystals. 

t ■> 

1. Magnetic. 2. Diamagnetic. 

Red Prussiate of Antimony-glance. 
Potassa. 

Staurolite. Arragonite. 

Mica. Nitre. 

Diopside. 

Tungsten 


II. Positive bi-axial Crystals. 


1. ^a gnetic 


yanite. 


2. Diamagnetic 

Copper-glance. 


Augite. 

Hornblende. 

Actynolite. 


Bournonite. 
Glauber’s Salt. 
Gypsum. 
Topaz. 


Augite and the uni-axial magnetic binoxide of tin manifested mag- 
netic polarity in a definite direction like cyanite . The crystals of 
specular iron from Elba exhibited a very peculiar behaviour. They 
remained in a state of quiescence in any position in which they were 
held for a moment, whatever w as the relation of their longitudinal 
dimension towards the line of the poles. Pliicker supposes that this 
phenomenon is dependent on a certain degree of magnetic coercive 
power, and if this degree could be met with in a particle of steel, it 
would comport itself exactly like the crystals of specular iron. 

Pluck er's law relative to the direction of the optic axis in the 
magnetic field, has derived a higher interest and greater certainty 
from the ingenious elucidation which it has received from Wiede- 
mann. His explanation is based on the following results obtained by 
himself(l), viz., that plates of crystals exhibit an unequal conducting 
power for electricity in different directions, precisely analogous to what 
Senarmont has found respecting the propagation of heat, and to 
what has been long known respecting the propagation of light. — A 
comparison of this deportment with the optical properties gives the 
remarkable result, that crystals which in the same time transmit elec- 
tricity more rapidly in the direction of the principal axis, than in any 
other direction, belong to the optically-negative, and that all the rest, 
with the exception of felspar (?), belong to the optically-positive crystals; 
so that if the few crystals examined justify us in deducing this con- 
clusion, the electric floid is most rapidly conducted through crystals 
in the same direction, in which light is propagated with the greatest 
celerity. Wiedemann(2) now concludes that if in crystals molecular 


(1) Pogg. Ann. LXVI, 404 ; Comp, this Report, 129. 

(2) Pogg. Ann. L XXVII, 534. 
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currents could be induced through the magnetic poles, it might he 
fairly assumed that the crystal, if permitted to move freely in the 
magnetic field, would always take such a position as would place the 
plane of the easiest transit for the molecular currents perpendicularly 
to the magnetic axis, i. e., equatorially, when the molecular currents 
in the crystal and in the magnet would be parallel to each other. 

The crystals of bismuth, as is well known, until recently, have been 
attributed to the tesseral system. But not only has G. llose(l) proved 
that artificial crystals of bismuth affect the form of a rhombohedron, 
very slightly differing from thq, cube,- 1 2 — only Bomewhat elongated in the 
direction of the principal axis (the angle of the terminal edge being 
87° 40'), — but Faraday(2), also in consequence of the irregular phe- 
nomena presented in the magnetic field by cylinders of bismuth cast 
in a glass tube, has remarked that the magnetic behaviour of the 
crystals of bismuth supports the recent determination in crystallo- 
graphy. The crystallographic principal axis, or in other words, the 
line which is perpendicular to the plane of the most perfect cleavage, 
always manifested a tendency towards an axial position, surmounting 
even the ordinary diamagnetic force. The crystal, or even a group of 
similarly directed crystals, assumed this position with the greatest 
intensity when the principal axis of crystallisation of the crystal, or as 
it is named by Faraday, “the magne-crystallic axis,” could freely 
oscillate in a horizontal position. On the contrary, if the axis coin- 
cided with the prolongation of the thread of suspension, the directing 
force or the magne-crystallic force of the crystal was in abeyance, and 
the diamagnetic phenomena re-appeared unobstructed by any inter- 
fering influence. The crystals were, moreover, under all circumstances, 
repelled from each single pole, precisely like a mass of uncrystallised 
matter. The magne-crystallic force totally disappears in an irregular 
mass of small bismuth crystals, or in a tube filled with bismuth powder. 
In the same manner Faraday succeeded in neutralising this force by 
combining in a right angle three minute plates of bismuth split in the 
direction of the easiest cleavage. 

If a spherical or cubical form is given to a crystal of bismuth, in 
order to exclude the disturbing influence of diamagnetism, the magne- 
crystallic force communicates to this piece of bismuth the character of 
a delicate needle which everywhere in the magnetic field, even of a 
weak horse-shoe magnet, assumes a direction parallel or tangential to 
the magnetic curve or line of magnetic force passing through the place, 
and consequently may be employed i&t detecting this direction. Every 
small piece of soft iron, of wire, every small magnet which is brought 


(1) Comp, this Report, 9. 

(2) Phil. Trans. 1849 ; Arch. Ph. Nat. X, 225 ; XII, 89 ; Instit. 1849, 52 (in abstr.) 
Pogg. Ann. LXXVI, 144 ; Phil. Mag. [3] XXXIV, 75 ; Ann. Ch. Pharm. LXXII, 
185—189. 
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into proximity, alters the position of the magne-crystallic axis of the 
piece of bismuth, in accordance with the direction of the line of mag- 
netic force. 

Faraday found that the magne-crystallic directive power was 
retained under the influence of an electric spiral, exactly as in 
the field of an electro-magnet, or tolerably weak horse-shoe magnet ; 
the principal axis of crystallisation assuming always a direction parallel 
to the axis of the spiral. 

In order to test the influence of the surrounding matter on themagne- 
crystalline directing force of bismuth, Faraday fixed the magnetic poles 
about two inches asunder, and suspended a crystal of bismuth in the 
middle of the magnetic field and observed its vibrations and set. He 
next introduced blocks of bismuth, about 2 square inches in the base 
and three-fourths of an inch in thickness, between the poles and the 
crystal, without being able to detect the least perceptible influence on 
the latter. When the crystal was suspended between the poles of the 
horse-shoe magnet immersed in water, it assumed the same position as 
in the air, and precisely the same number of revolutions of the thread 
of suspension were required to turn the crystal from the axial to the 
diametrical position, as were necessary to produce the same change 
when it was surrounded by air only. — The crystal showed exactly the 
same deportment when immersed in a solution of green vitriol. 

From his experiments with bismuth plates, Plucker(l) believes 
that he is justified in assuming, in addition to the principal magne- 
crystallic axis, a second similar axis which is perpendicular to a 
second less perfect plane of cleavage. The plates exhibited three 
systems of parallel stripes, which intersected each other at angles of 
120°. One of these systems was specially prevalent, and manifested a 
strong tendency to assume the equatoiial position in the magnetic 
'field, whenever the principal axis was in a direction vertical to the 
length of the suspending thread. 

Antimony which also crystallises in the hexagonal system, and the 
terminal angle of which, according to Rose, = 87° *35', likewise 
exhibits a magne-crystallic deportment. Faraday finds that the 
axis of antimony crystals, which is perpendicular to the easiest plane of 
cleavage, assumes as in bismuth an axial position. According to 
Plucker(2), who confirms the accuracy of all Faraday's experi- 
ments, which have been mentioned above, its direction is equatorial. 

Faraday observed, moreover, in antimony, several additional phe- 
nomena which he describes in thtHollowing manner. When the magne- 
crystallic axis was horizontal, and a certain crystal was used, upon 
the evolution of the magnetic force, the crystal took up its position 


(lj Pogg. Ann. LXXVI, 576 ; Ann. Ch. Pharm. LXXII, 190. 
(2) Ibid. 
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more slowly, and pointed as with a dead set. If the crystal were 
moved from this position on either side, it returned to it at once ; 
there was no vibration. Other crystals did the same imperfectly, and 
others again made one or perhaps two vibrations, but all appeared as 
if they were moving in a dense fluid, and were in that respect utterly 
unlike bismuth in the freedom and mobility with which it vibrated. 
If the magne-crystallic axis was vertical, so that the directing force 
could not be exerted, the crystal suddenly stopped when the magnetic 
force was excited, and if its greatest length was out of the axial or 
equatorial position, a retrograde motion ensued on the discontinuance 
of the electric eurrent. This was especially manifest when the 
longtitudinal axis of the crystal formed an angle of 45° with the axis 
of the magnetic field. — 'Faraday conjectures the cause of these 
phenomena to be induced currents, which are excited in antimony 
precisely as in copper and other metals, when they are under the 
influence of magnetism. Since these currents can only be produced 
in a continuous mass of certain dimensions, groups of incoherent 
crystals, and very thin split plates, when suspended horizontally, 
scarcely exhibited any of the above-mentioned phenomena. Weak 
horse-shoe magnets can scarcely excite a trace of such a current, and 
on this account they are specially adapted to the investigation of the 
magne-crystallic phenomena in antimony. Faraday(l) discovered, 
moreover, magne-crystallic directing force in arsenic, iridium, os- 
mium, titanium, tellurium, green vitriol, and in sulphate of nickel. 
On the other hand, zinc, copper, tin, lead, gold, diamond, rock-salt, 
fluor-spar, borax, suboxide of copper, binoxide of tin, cinnabar and 
galena, exhibited no traces of this force. 

As the magne-crystallic axis in green vitriol is perpendicular to the 
prismatic axis, these crystals exhibited at first sight a very striking 
behaviour. When such a prism at first assumes an oblique position 
in the magnetic field, it apparently withdraws from the magnetic 
poles on closing the circuit. In this instance the magne-crystallic 
force predominated over the magnetic force of the mass. A crystal 
of bismuth, whose magnetic axis coincides with its longitudinal 
dimension, affords under similar conditions* a contrary anomaly. 
It appears in opposition to its diamagnetic property to approach the 
poles. 

Faraday(2) had conjectured that the magnetic force which directs 
the crystal, when formed, would also so dispose the molecules consti- 
tuting the crystal that the principal ajris of the rhombohedron would be 
in the axial position. Pliicker(3) ana Wiedemann(4) have the merit 


(1) Pogg. Ann. LXXVI, 146. 

(2) Phil. Trans 1849, I ; Arch. Ph. Nat. XII, 109. 

(3) Pogg. Ann. LXXVI, 582. 

(4) Pogg. Ann. LXXVII, 536. 
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of confirming tins view by experimental evidence. Pliicker cooled 
fused bismuth in a porcelain dish, or in an excavated piece of char- 
coal, between the two half armatures of an electro-magnet, and drew 
on the mass when solidified a line in the direction of the magnetic 
axis. When suspending it by a silk thread in the position in which it 
had solidified, the line drawn invariably assumed after a few oscilla- 
tions the axial position. 

E. Becquerel(l) has measured the intensity with which a mag- 
netic pole operates on bodies of different masses, but of similar form, 
on the principle of the torsion-balance, i. e. by the torsion of the 
suspending thread. The intensities remained proportional to each 
other when the force of the current varied. His remarks respecting 
the influence of the surrounding matter, and of the magnetic force 
of gases, as yet present no new feature, and we must reserve a more 
detailed account and a decided opinion on these researches until their 
entire publication. For the present we direct our readers’ attention 
to one single point. Becquerel advances the position, that every 
•body is attracted by the magnetic pole with a force equal to the 
difference of the forces acting upon such body, and on the surround- 
ing medium. Now, as bismuth, sulphur, phosphorus, &c.,- retain a 
tendency to assume an equatorial direction even in vacuo, Becquerel, 
in order to avoid the assumption of diamagnetism, is compelled to 
adopt the hypothesis, that the imponderable ether which fills the 
vacuum, is more powerfully attracted by the magnetic pole than the 
substances above-mentioned. 

Pliicker(2), on the contrary, retaining the two antagonistic 
actions of magnetism and diamagnetism, has shown that all the 
phenomena which very dissimilar bodies present in different media 
under the influence of a magnetic pole, are capable of an easy 
explanation on an extension of the Archimedean principle. — Suppose 
a body immersed in a fluid in the vicinity of which there is a 
magnetic pole, the action of the latter may be expressed thus : the 
attraction of any magnetic body which is immersed in a magnetic 
or in a diamagnetic fluid, decreases or increases exactly in the propor- 
tion to the amount of the magnetic attraction or diamagnetic repul- 
sion of the fluid displaced by the introduction of the immersed body. 
On the contrary, the repulsion of a diamagnetic body immersed in 
the same fluid, increases or decreases precisely as much as the mag- 
netic attraction or diamagnetic repulsion of the fluid displaced by the 
body so introduced. 

Consequently, if the immersed body as well as the fluid be both 


(1) Compt. Rend. XXVIII, 623 ; Arch. Ph. Nat. XI, 212 ; Instit. 1849, 161 ; Ann. 
Ch. Pharm. LXXII, 197 (in abstr.); more in detail (1850) Ann. Ch. Phys. [3] XXVIII, 
283. 

(2) Pogg. Ann. LXXVII, 578 ; Ann. Ch. Pharm. LXXII, 199 (in abate.). 
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magnetic or diamagnetic, but if the fluid be the stronger of the two, 
the magnetic body will be repelled, the diamagnetic attracted. 

A magnetic fluid becomes apparently heavier when a magnet is in 
operation under it ; a diamagnetic, on the contrary, becomes lighter. 
When the magnet operates above the fluid, the effects are just the 
reverse. If a glass bulb furnished with a narrow areometer-tube, 
and filled with mercury, be immersed in a solution of sesquiehloride 
of iron or of green vitriol, the apparatus will rise or fall accordingly 
as a magnetic pole is placed under or over the apparatus. This 
phenomenon is caused by the alteration of the gravity of the fluid, 
for the apparatus itself is only very slightly affected by the magnet. 
If the areometer-bulb and the fluid be placed between the two mag- 
netic poles, the former will be propelled from the centre towards the 
nearer pole when the fluid is magnetic, on the contrary, it will be 
retained in the centre when the fluid is diamagnetic. 

In this place Pliicker communicates some measurements which 
are intended to show the influence of the surrounding medium, and 
to prove afresh the unequal decrease of the magnetic and diamagnetic 
force when the strength of the current is diminished. A bismuth globe 
of from 10 to 12 millimeters in diameter suffered the following re- 
pulsions expressed in milligrammes : 



8 Cells. 

4 Cel 

In tlic Air 

785 

— 

In Water 

745 

490 

In a solution of Sesquiehloride of iron 

885 

1050 


E. Reich(l) announces that he has confirmed by experiments, 
made on a larger scale, the fact already mentioned in our last Report, 
(vol. i. 200) viz., that on simultaneously bringing the north and the 
south pole of a magnet near a globe of bismuth, the difference only of 
the action of the two poles is perceptible. 

W. Thomson(2) propounds certain propositions in reference to 
the equilibrium of magnetic and diamagnetic bodies of any form 
under the influence of terrestrial magnetism. We cannot enter into 
details respecting these propositions, as the principles on which they 
are founded have not yet been communicated. 

Ward(3) has published some observations on the motion of metals 
under the influence of magnetic forces, together with his own views 
on the theory of induced electric currents, which are to be assumed 
for the purpose of explaining diamagnetic phenomena. 


(1) J. Pr. Chem. XLIX, 193. 

(2) Report of the Br. Ass. for 1848 ; Not. and Abstr. 8 ; Instit. 1849, 63. 

(3) Instit. 1849, 406. 


Dtaamg- 

netir 

pheno- 

mena. 



Electri- 

city. 

It* theory. 


128 PHYSICS AND PHYSICAL CHEMISTRY. 

Electricity, its Theory- — Maas, of Namur(l) has undertaken 
a critical analysis of the “prevailing views regarding electricity. He 
attempts to demonstrate that the theory of two electric fluids, upon 
which the explanations of electrical phenomena is usually based, is 
unnatural and but imperfectly applicable to the phenomena. The latter 
portion of his arguments has not proved very successful, as Maas will 
himself perceive, if he enters more deeply into the study of electri- 
city, and especially if he makes himself acquainted with the labours 
of P. Riess on statical electricity. We may postpone the considera- 
tion of the first part until that period. 

Electrometry. — Every electric body constantly loses electricity by 
diffusion in the atmosphere. . The constitution of the atmosphere 
remaining the same, this loss amounts in the same space of time, as 
Coulomb was the first to show, to an unalterable fraction of the 
amount of electricity present in each moment of time ; or, in other 
words, the loss of electricity in the time-unit is proportionate to the 
density of the electricity. 

In a treatise quoted in our last Annual Report (Vol. 1,206), Riess 
has demonstrated that apparent deviations from this law, w’liich may 
occur in experiments with the torsion-balance, are mainly attributable 
to the inductive effect of the electric testing globe, and the ball of the 
beam exerted upon the glass walls of the torsion-balance, whereby 
the loss of electricity is apparently or really diminished ; the con- 
sequence of which is, that it is found less, and particularly so when 
the charge is powerful, than the law of Coulomb demands. Riess, 
therefore, recommends torsion-balances of rather considerable dimen- 
sions, so that the ball of the beam may be at least 1 £ inches removed 
from the glass case. He also, for the same reason, advises that the 
ball be charged uniformly, and not too powerfully (2). 

Matteucci, who does not appear to have been acquainted with 
this important investigation (though it was published as early as 
18^7), was led to conclude from experiments instituted with the tor- 
sion-balance, that the loss of electricity experienced by bodies is 
not proportional to the density of electricity either in a dry (3) or in 
a damp(4) atmosphere ; and that the law given by Coulomb is only 
applicable to air of a mean hygrometric condition. He states the 
loss to be constant within certain limits in dry air, and to be propor- 
tional to time, only i. e. that in equal periods it was uniform whatever 
the electrical tension may be. Consequently, when viewed as a frac- 
tion of the amount of electricity present, the denominator of the fraction 


(1) Instit. 1849, 132. (2) Pogg. Ann. LXXI, 369. 

(3) Ann. Ch. Phys. [3] XXVIII, 385; Compt. Rend. XXVIII, 508; Instit. 1849, 
154 ; Arch. Ph. Nat. XI, 43. 

(4) Ann. Ch. Phys. [3] XXVIII, 421 ; Compt. Rend. XXIX, 305 ; Arch. Ph. Nat. 
XII, 232. 
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would decrease, i. e. the loss would increase^ the more electricity had 
been given off. 

Matteucci(l) has also published a treatise on the diffusion *of elec- 
tricity in solid non-conductors, which is tolerably extensive but very 
imperfect, and therefore only of trifling interest. Matteucci ap- 
pears to be entirely ignorant of what other physicists have done 
before him. — He gives a detailed description of the torsion-balance 
which he employs. It has the advantage of an access from below, 
which may be closed. 

Conducting Power of Crystals In different Directions. — Some 
physicists have supposed that in certain crystalline bodies which are 
bad conductors, a varying power of conduction was perceived in dif- 
ferent directions. In order to determine the dependence of the power 
of conduction upon the direction, supposing it has any existence, 
Wiedemann(2) has employed the following ingenious method. If 
a glass or resinous surface be strewed with a fine, non-conducting 
powder, such as lycopodium, minium, and the like, and an insulated 
fine point, such as a needle, be fixed, with a suitable holder, perpen- 
dicularly to the surface- — if then the ball of a Leyden jar charged 
with positive electricity be brought near to the needle, the powder is 
unifoi’mly dispersed round the electrified point in all directions, 
in consequence of the uniform electric repulsion. An almost 
circular figure traversed by rays is formed by the denuded sur- 
face, which much resembles the well-known figures of Lichten- 
berg, obtained by strewing some powder on a resinous plate charged 
with positive electricity at one point. The phenomenon is only 
produced by positive electricity. When negative electricity is employed, 
the figures produced have very indistinct margins. If instead of 
glass the surface of a crystal is used, such as a lamina of gypsum, it is 
seen that the powder is no longer removed from the electrical point 
uniformly in all directions, but chiefly in two opposite directions, and 
least in the line perpendicular to the former. The surface of -the 
gypsum thus exposed, approaches to an ellipse, the major axis of 
which forms a right angle with the principal axis of the crystal. The 
conducting power of crystallised gypsum is therefore lowest in the 
direction of its crystallographic principal axis, and attains its maximum 
value perpendicularly to this direction. A similar deportment is exhi- 
bited by heavy spar, celestine and some other crystals, which belong 
to the optically-positive crystals in reference to the unusually refracted 
ray, whilst in others, such as calcareous spar, arragonite, tourmaline, 
apatite, which belong to the optically-negative crystals, the longitu- 


(1) Ann. Ch. Phvs. [3] XXVII, 133. 

(2) Pogg. Ann. LXXVI,' 404 ; Arch. Ph. Nnt. XII, 46; Ann. Ch. Phys. [3] XXIX, 
229. 
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ing a pow e 'r dinal direction of the electrical figure, or, which is the same thing, the 
of crystals direction of the greatest, conductivity is parallel to the principal 
directions! axis. Alum, fluor-spar, and other crystals of the Regular system, 
exhibited the same deportment as glass, i. e., the figure formed on the 
surface was circular. 

If, as these experiments prove, the electricity in the mass of a 
crystalline body exhibits an unequal eonductibility in different 
directions, it is to be expected that the planes of the molecular cur- 
rents induced in the crystals by a magnet must be chiefly parallel 
to the longitudinal direction of the above-mentioned electric ^figures ; 
that therefore a crystal suspended freely between the poles of a 
magnet must always assume a position in which the longitudinal 
direction, i. e . the direction of the smallest resistance to conduction, 
obtains an equatorial position. These conclusions were entirely con- 
firmed by experiments made by Wicdemann(l) himself, and by 
some instituted at the same time by Pluckcr(2) ; both these inquirers 
have found that the optic axis is attracted in optically-positive, and 
repelled in optically-negative crystals. This contrast, which was first 
made known, though not explained, by Pliicker, consequently 
depends upon the fact that electricity is in one class of crystals best 
conducted in the direction perpendicular to the principal axis, in the 
other parallel to the axis. 

The former of the two treatises of Wiedemann, which we have 
mentioned, appeared in the March number of PoggendorfFs 
Annalen for 1849. On the 17th of December, or 8 months later, 
Senarmont(S) presented to the Academy of Sciences of Paris a 
series of similar experiments, which were conducted in the same 
manner(4), and led to the same results, without making the slightest 
mention of the earlier and more complete investigation. We may 
assume that it was unknown to him, though it does not follow 
that it takes as long to make the Parisian academicians acquainted 
with the contents of PoggendorfPs Annaien(G). 

Atmospheric Kiectricity. — In a treatise sur le climat de la 
Belgique , Quetelet publishes a series of very remarkable observations 


(1) Pogg. Ann. LXXVII, 534. (2) See p. 121 of this Report. 

(3) Compt. Rend. XXIX, 750. 

(4) He cemented a tin lamella on the face of the crystal, in which an exact cir- 
cular opening was made. He then, by means of a fine point, conducted the electricity 
of a jar, or of the conductor of the machine, into the middle of the free space. If 
the experiment was made in the dark, and in an attenuated atmosphere, a luminous 
circle became, visible during the discharge when homogeneous substances and crystals of 
the Regular system were employed ; in other crystals a more or less distinctly marked 
line of light was seen from the position of which Sen arm out judged of the direction 
of the easiest transit. 

(5) Senarmont’s treatise has since been reprinted in the Ann. Ch. Pliys. [3] 
XXVIII, 257 (March number, 1850), and here for the first time Wiedemann's earlier 
memoir has been noticed. 
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on atmospheric electricity(l). According to these, if we proceed from 
a place which is nowhere commanded by higher points in the vicinity, electricity, 
the intensity of atmospheric electricity bears a direct ratio to the height 
of the layer of air below, and augments so rapidly with the increase 
of height, that as Peltier(2) has formerly found, differences of eleva- 
tion of a few feet produce important differences of intensity. This 
deportment is at present, however, established only for very narrow 
limits of observation. 

Moreover, Quetelet has concluded from the mean of observations 
made during from 4 to 5 years, that in Brussels the atmospheric 
electricity attains its maximum of intensity in January, gradually 
diminishes until June (the period of its lowest point), and then 
again gradually increases until the end of the year. The months of 
March and November correspond to the mean amount of electricity 
of the year. Excepting the months of June and July, in which the 
amount of electricity was nearly uniform in all weathers, it was 
greater in fine weather than when the sky was clouded, and this dif- 
ference increased up to January. The mean accumulation of atmo- 
spheric electricity at the period of the maximum was 13 times that of 
the minimum. But if the fine days alone arc compared, the difference 
between a fine day in January and a fine day in June is on an average 
still greater. — The daily variations showed, as has been found else- 
where, two daily maxima and minima ; the former in the morning 
and evening, the latter in the afternoon and in the night. Negative 
electricity was very rarely found on (a few) dull days. 

Quetelet recommends the gold-leaf-electroscope, employed and de- 
scribed by Pelt ier in his treatise, for the purpose of studyingthe electric 
constitution of the atmosphere ; he also uses the electrometer of the 
latter, in which the needle moves horizontally. Quetelet finds that 
the galvanometer, with a long multiplying- wire, is but slightly 
sensible to atmospheric electricity. 

Birt(3) has only found negative electricity in 665 out of 15170 
observations on atmospheric electricity which w r erc made at the 
observatory in Kew during 5 years. He concludes from the observa- 
tions of 3 years that the electric tension of the atmosphere is at its 
minimum at 2 a.m., that it increases slowly up to 6, much more 
rapidly (about doubly) until 8, and then pgain less rapidly until 
10 a.m., this being the maximum point for the morning. Gradual 
diminution then takes place until 4 p.m., at which time, how r ever, the 
tension continues higher than at 8 a.m. This is the second minimum. 

A rapid increase now follows up to 8 p.m.; and there is a second 


(1) Arch. Ph. if at. XI, 177 (in abstr.). 

(2) Recherches sur la cause des plienomcnes clectriques de Palmosphere et sur les 
moyens (Pen recueillir la manifestation. Paris, 1842. 

(3) Instit. 1849, 31 1 ; Arch. Ph. Nat. XII, 224, 
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maximum at 10 p.m., which exceeds that of 10 a.jvw A rapid decrease 
follows up to midnight, from which period to 2 a.m. the tension 
still diminishes a little. 

Effects of Lightning. — Trees, especially oaks and beeches, are not 
unfrequently fissured and split by the effect of lightning. Ch. 
Martins(l) attempts to explain this phenomenon by a large mass of 
vapour, which is suddenly evolved by the electric discharge. He 
bases this assumption upon the statement that immediately after the 
lightning has struck a large body of vapour is generally noticed to 
rise from the tree itself, and that the splinters when examined imme- 
diately afterwards appear perfectly desiccated. 

Lateral Discharge of the Electric Battery. — Hitherto it has been 
thought that lateral discharges of the electric battery could only occur 
when the direct discharge was imperfect. Riess(2), however, has now 
proved that this condition is by no means requisite for the production 
of a lateral discharge. 

A complete conduction to the ground was secured by a firm union 
of the single parts of the closing wire, a part was stretched in a straight 
line, and at a certain point a piece of wire (the branch) fixed at right 
angles upon it. Another insulated wire was fixed in the continuation 
of the former, though separated from it by a layer of air. This 
lateral wire could be put in communication with an electrometer. If 
the branch and th^ lateral wire were brought into contact as conduc- 
tors, the vibration of the gold leaf of the electrometer exhibited a 
transient tension as often as the battery was discharged. If both wires, 
viz., the brand', and the lateral wire, were separated by the balls of a 
spark-micrometer, a spark appealed between both balls, as often as a 
sufficient amount of electricity was discharged by the closing conductor. 
The electrometer was afterwards seen to maintain the same electricity 
as that with which the inner coating of the battery was charged. The 
divergence of the gold leaves thus produced was not, however, in a 
definite relation to the charge of the battery, because the electricity 
that had passed to the lateral wire, if sufficiently intense, for the most 
part again crosses over to the branch, after the battery has been dis- 
charged, in other words, a double spark occurs between the two balls 
of the spark-micrometer when the discharges are powerful, and when 
the balls are only separated by a small distance. 

Riess has deduced the following law from the greatest interval of 
the two balls at which the lateral spark still occurred for a given 
charge of the battery : the striking distance of the lateral discharge is 
proportional to the square of the density of the electricity accumulated 


(1) Instit. 1849, 5 ; Arch. Ph. Nat. X, 44. 

(2) Berl. Acad. Ber. 1849, 46; Pogg. Ann. LXXVI, 466; Instit. 1849, 230; Arcli. 
Ph. Nat. XI, 304. 
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in the battery (\). The shorter the closing wire placed between the 
point of transition of the lateral discharge and the interior of the 
battery, the greater the striking distance appears, the density of the 
charge remaining the same. The elongation of the lateral wire also 
presented some, though only a limited, influence upon the phenomenon. 
If the conducting resistance of the closing conductor was increased, 
which is well known to diminish the force of the discharging current, the 
lateral discharge, on the contrary, was strengthened. From these facts 
it appears that the lateral discharge is an effect produced by the excess 
of the electricity of the internal coating over that of the external 
coating of the battery. During the discharge the surface of the 
closing conductor is by this excess for a moment charged with free 
electricity, and is thus enabled to exert an inductive influence upon its 
neighbourhood. 

From this deportment an interesting result occurs when a bat- 
tery is discharged by a branched closing wire. If one branch is 
interrupted by a layer of air, the discharge should, according to the 
ordinary laws, take place only by the other. But if the charge is 
sufficiently powerful this will not be the case, for a spark will appear 
at the point of interruption, and the discharge then takes place by 
both branches. This spark belongs to ‘the lateral discharge, and the 
partial discharge of the main current by the interrupted branch occurs 
in consequence of the transit having commenced. • From the moment 
of the appearance of the spark a change has occurred in the condition 
of the air, it has become attenuated, and is filled with particles tom 
from the balls (2). 

Dove concludes from his experiments on discharge par cascade (3), 
that the period of discharge is inversely proportional to the number of 
jars that are connected in gradation. He found that the striking distance 
in the passage of electricity from one jar to another is proportional to the 
square of the number of jars. Riess has now given an explanation of the ■ 
intimate connection of these experimental positions, and has proved the 
correctness (4) of Dovers deduction . Proceeding upon the law which is 
probable in itself as well as confirmed by all our recent experiments, that 
the velocity of electric motion is proportional to its density, the law dis- 
covered by Riess for the striking distance of a quantity of electricity 
in motion may be thus expressed : the striking distance is in the 
ratio of the square of the velocity. — If, therefore, the velocity of the 
discharge par cascade increases proportionately with the number of 


(1) Compare “ Schlagweite ruhender Elcctricitat,” in Pogg. Ann. XL, 321 ; LIII, 1 ; 
LXX1II, 379. 

(2) Pogg. Aniff LIII, 14 ; also Ann. of Electr. Ill, 507 ; Annual Report for 1847 
and 1848, Vol. I, 206. 

(3) Annual Report for 1847 and 1848, Vol. I, 210. 

(4) Pogg. Ann. LXXVI, 482. 
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jars, the striking distance necessarily is such as was observed by 
Dove. 

Phenomena occurring during the Discharge of the Leyden Jars. 

— In a treatise on the mechanism of the electric discharge, Riess has 
demonstrated, the process of the discharge, which has chiefly been 
elucidated by his own researches ; he, however, adds no new facts(l). 

Knoclienhauer has in the past year published the following 
treatises, which are not adapted for analysis : 

On the changes which the discharging current of an electric battery 
suffers when the closing wire is brought into connection with a second 
battery (2). 

On the resistance of the air at the closing conductor of the battery (3). 

On the lateral discharges at the closing conductor of the battery (4). 

Electroscopic Deportment of flic Oalvanlc Pile. — Ohlll*s law of 
the electric current, as is well known, is based upon the view that 
the electro-motive force, or the moving force of the fclcctric current, 
is essentially an electric tension caused by a definite and permanent 
difference in the density of the free electricities developed at the 
points of contact of two heterogeneous bodies. It is found 
that the electric density when one end of the open electric pile is 
in contact with the earth, if We commence at this end, increases in a 
direct ratio with the number of the pairs. Now, the electric dif- 
ference which thus results is to be maintained in the closed pile, 
but to be distributed throughout its entire length, so that in every 
transverse section, with reference to its reduced conducting resistance, 
the exact electric tension is present, which is required to set in motion 
equal quantities of electricity in all transverse sections at the same time. 
Consequently, if the resistance between two transverse sections taken 
at random, as well as the entire conducting resistance of the closed 
pile be known, the electric difference appertaining to the entire 
pile may be calculated from the difference of density within the 
limits of the selected portion. The force of the current is propor- 
tional to this difference as long as the conducting resistance remains 
unchanged. Generally, therefore, the force of the current must bear 
the relation of the electric fall , if we may use this expression, i. e. of 
the electric difference for the length-unit of the reduced resistance. 
But this is nothing else than the entire electric difference divided by 
the entire conducting resistance. 

Ohm has himself demonstrated the actual presence of free elec- 
tricity in a state of tension in the closed circuit of the pile ; but 
the law of distribution, as required by theory, was hitherto rather 
presumed as a necessary consequence than proved by accurate experi- 


(n Pogg. Aim. LXXVI1I, 433. 
(:*}• Pogg. Ann. LXXV1II, 42. 


(2) Wien. Acad. Ber. 4. Ilcffc, 10. 
(4) Pogg .Ann. LXXVIH, 54. 
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incuts. Kohlrausch(l) has lately discovered real inequalities in 
the electric densities at different points of the closing conductor of the 
pile, by the aid of the electrometer of Dcllmann, as improved 
by himself, and of the condenser (2). If the closing conductor con- 
sisted of a long thin wire, of uniform thickness throughout, the 
difference observed between two points increased in a direct ratio to 
the length of the wire lying between the two points. If the closing 
conductor was formed by two wires of unequal diameter, the electric 
differences for equal lengths of the wires bore a relation inversely as 
the transverse sections. If one wire was copper, the other German 
silver, the electric differences were found for equal lengths and thick- 
nesses to be directly as the resistances to conduction. 

In liquid conductors it was found that, the transverse section of 
the liquid being equal, the free electricity increased proportionately 
to their length. 

Kohlrausch found, in accordance with former though less accurate 
measurements, the electric difference of an open copper-zinc-pile 
to be qpinposed of the electric actions of the two metals upon one 
another and upon the liquids. On connecting the two poles of this 
pile by a long and thin wire, and testing the separate portions of 
the pile that had been thus closed, the sum of the electric dif- 
ferences of all the divisions proved to be but little less than the 
electric difference of the open pair, Kohlrausch concludes from 
this, that the assumption of Buff(3), that the electric difference be- 
tween copper and zinc is the only moving force acting in DanielTs 
battery, must be incorrect. This assumption has not, however, been 
expressed in so general a manner ; it is only stated that the electro- 
motive force, which in weak currents is undoubtedly present at the 
point of contact of solid and liquid conductors, becomes either entirely 
or almost entirely inoperative in the case of strong currents, an assump- 
tion which is by no means in contradiction with the observations com- 
municated by Kohlrausch, and is also irresistibly proved by a scries 
of well-accordant experiments. 

Ohm assumed the electricity in a state of tension to be of the 
samp density at every point of the same transverse section of uniform 
thickness in the closed pile. This assumption, however, which is 
contradicted by electrostatics is, as Kirchlioff(4) has proved, un- 
necessary, For proceeding from the assumption which agrees with 
the electrostatic phenomena, that electricity in a state of tension can 
only exist at the surface of a conductor, he arrived at the same 
analytical expression for the amount of moving electricity as that 
resulting from Ohm’s view. 

(1) Pogg. Ann. LXXVIII, 1. 

(2) Annual Report for 1847 and 1848, I, 200. 

(H) Pogg, Ann. LXX1II, 507 ; Annual Report for 184 7 and 1848, Vol. I, 226. 

(4) Pogg. Ann. LXXVI, 506. 
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Electro-chemical Theory. — Becquerel, senior(l) has communi- 
cated some general reflections on the electro-chemical theory, which 
are not, however, adapted for analysis ; we must, therefore, content 
ourselves with referring the supporters of this theory to the original. 
They are, however, not likely to meet with much that is new to them. 

Schdnbein(2) also has published a treatise on this subject ; at 
the close of which he expresses himself to the effect, that we cannot 
seriously think of establishing a theory of the kind at present. We 
are of the same opinion as far as regards Schbnbein’s theory, and 
therefore consider it superfluous to enter into its contents more 
fully at present. 

Voltaic File. — Foucault.(3) describes an altered disposition of 
Bunsen’s pile, the object of which is to facilitate its arrangement 
when several pairs are to be united to form a single one. This dis- 
position consists mainly in this, that the porous cells, together w’ith 
the attached zinc plates, may be simultaneously immersed into, and 
removed from the nitric acid vessels in which the carbon-cylinders 
remain until the nitric acid is exhausted. These porous cell* are at 
the same time united by glass syphons which are permanently filled, 
and by which it is possible to renew the liquid during the experiment. 

In cases in which it is desirable to obtain currents of slight intensity 
but of long duration, Eisenlohr(4) recommends the following three 
bi-cellular combinations. In the first the copper is immersed in a 
dilute solution of sulphate of copper, and the zinc in a solution of 
bitartarate of potassa, to which an excess of the salt has been added. 
In the second the sulphate of copper is replaced by dilute sulphuric 
acid ; in the third moreover the copper-plate by pieces of coke. The 
first of these piles is said to maintain a uniform current only when 
it is permanently closed, whilst the other two, and especially the 
second, maintained their uniform action for six weeks, even when 
alternately opened and closed. The last two are especially adapted 
for telegraphic purposes. 

A few experiments with Voltaic pairs, instituted by Adie(5), 
chiefly with the view of studying the effect of the amalgamation 
of zinc have not thrown any new light on this question. 

Gas-Battery. — Beetz has continued(6) his researches on the gas- 
battery (7). He formed gas-chains with platinised strips of platinum. 


(1) Ann. Ch. Pliys. [3] XXVII, 5 ; J. Pr. Clicm. XL VIII, 193 ; Couipt. Rend. 
XXVIII, 658 (in abstr.). 

(2) Pogg. Ann. LXXVIII, 289 ; Arch. Ph. Nat. XIII, 192. 

(3) InstM. 1849, 1C3. 

(4) Pogg. Ann. LXXVIII, 65. 

(5) Chem. Soc. Qu. J. II, 97. 

(6) Pogg. Ann. LXXVII, 493; Phil. Mag. [3] XXXVI, 81 ; Arch. Ph. Nat. XII, 285. 

(7) See Annual Report for 1847 and 1848, I, 217. 
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haviiig as nearly as possible the same electrical properties, which were 
alternately charged with different gases and vapours ; he determined 
the electro-motive force in every case, according to the method of coim- 
pensation(l). As this method does not require the formation of an 
electric current, which is even avoided to the utmost, it affords a safe 
and perhaps the only means of measuring in their original condition 
forces of so inconstant a character as those operating in the gas- 
battery. 

It is evident from these measurements that the electro-motive 
forces of gaseous bodies which are opposed to one another by the 
intervention of platinised platinum plates in dilute sulphuric acid, 
follow the law of the Voltaie tension-series in reference to one another, 
like those of the metals ; in other words, the sum of the electro-motive 
forces of a* series of gases, united two and two according to a definite 
order in a gas-battery, is equal to the electro-motive force of the two 
terminal members of this series. For instance, the effect resulting 
from hydrogen and pure platinum, increased by that resulting from 
pure platinum and oxygen, is equal to that produced by hydrogen 
and ovvgen. As an electro-motive action of a definite magnitude was 
found to exist also between oxygen and pure platinum, the assertion 
of Schonbein that oxygen in the gas-battery only exerts a secondary 
influence^) now appears to be confuted by numerical demonstration. 

Beetz has also composed gas-batteries, in which strips of charcoal 
or pure plates of silver werS substituted for the platinum. Although 
the electro-motive forces were then represented by other, and, as might 
expected, much smaller numbers, the relation of these numbers 
still continued the same as with platinum. 

Assuming the force of the platinum-zinc-pile at 39*79, Beetz found 
that the forces of various platinum-gas-batterics are expressed by the 
following numerical values, the platinum coated with hydrogen being 
taken as point of departure : 


Chlorine 

31*49 

Platinum 

. 20*13 

Bromine 

2797 

Bisulphide of carbon . . 

. 19-60 

Oxvgen 

23*98 

Olefiant gas 

. 18*36 

Protoxide of nitrogen . . . 

21*33 

Phosphorus 

. 16*06 

Cyanogen 

21*16 

Carbonic oxide .... 

. 13*02 

Carbonic acid 

20*97 

Sulphuretted hydrogen 

. 3*05 

Binoxide of nitrogen . . . 

20*52 

Hydrogen 

. 0 

Air p 

20*50 

+ 


The difference of every 

two of these numbers is the electro-motive 

force of the respective gaseous substances when opposed to each other 


in the platinum-gas-battery. 


(1) Annual Report for 1847 and 1848, I, 216. 

(2) Ibid. 
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The gas-battery differs essentially from the pile formed by polarised 
plates (as pointed out by Poggendorff soon after the invention of 
the gas-battery) in duration only. It may be compared to a secondary 
battery, the plates of which are very slightly polarised. In the same 
way as the electro-motive force increases in this instance by higher 
polarisation, the gas-battery exhibits the greater electro-motive action, 
the more completely the immersed plates become coated with the gas. 
On account of its great power of absorption, platinised platinum is 
peculiarly adapted to produce considerable electro-motive forces when 
employed in the gas-battery. All metals which become electro- 
negative when in contact with zinc, as well as zinc itself, as regards their 
electro-motive forces, are approximated as it were to the positive end of 
the tension-series when polarised with hydrogen. It has been con- 
cluded from this that zinc is electro-negative when opposed to hydrogen. 
Notwithstanding that, in the tension-series of gases which he gives, 
Beetz has assumed zinc as clectro-positive(l) in reference to hydrogen. 
But the contradiction is only apparent, for the numerical value + (19-68) 
which is there given to the zinc, and by which it appears electro- 
positive in reference to hydrogen, merely designates the force which 
zinc excites when occupying the place of a gas in one glass tube of 
the gas-battery, the other being occupied by platinum coated with 
hydrogen (or as it were a mixture of hydrogen and platinum, in 
which the latter preponderates). Besides, the force thus determined 
can only be relatively compared to the eleefro-motive forces of the gas- 
battery ; for under the same conditions which permit an increase of the 
latter, namely, an increasing thickness of the hydrogen coating of the 
platinum, its force diminishes. If the air be excluded, we may even 
succeed in entirely rcversing(2) the polarity of platinum when opposed 
to zinc, by the influence of the hydrogen with which it is coated. We 
may therefore consider ourselves justified in assuming that pure 
hydrogen is electro-positive in relation to zinc, as required by the 
assumption of the tension-series. 

As Beetz has found that the relation of the forces of the gas-bat- 
teries is independent of the absolute magnitude of these forces, one 
would expect to find the same relations prevailing in the electro-motive 
forces of plates polarised' by gases, i. e., coated with gases by electro- 
lysis. Experience does not, however, bear out this expectation. We 
pointed out in the last Annual Report (3) that the deportment of plati- 
num, according as oxygen or hydrogen are deposited upon it, appears 
to indicate that it may be polarised with about equal intensity by 
both gases. Beetz now derives a new proof of the correctness of this 


(1) Pogg. Ann. LXXV1I, 504. 

(2) Ann. Ch. Pharin. XLI, 139. 

(3) Annual Report for 1847 and 1848, 1, 225. 
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deportment, from a comparison and critical investigation of several 
measurements made by various physicists as well as by himself(l). 

Passive state. — According to Reuben Phillips(2), iron remains 
passive and lustrous in chromic acid of different degrees of dilution, 
and even attains a more passive state in it than in iodic or in nitric 
acid of 1'39 spec. grav. The iron also became passive in chloric acid 
and in binoxide of hydrogen. 

Force of Constant Batteries. — Louyet, at Brussels, has instituted 
experiments on the decomposing force and on the degree of con- 
stancy of some batteries. The results which he communicates(3), 
possess, however, no scientific value, because in his experiments he 
operated under unequal conducting resistances which he did not mea- 
sure, and to which, in fact, he did not pay the slightest attention. 
Thus, for instance, he found that 4 of Bunsen’s elements yield 10 
times the quantity of gas as 2 pairs ; this is only possible if the impe- 
diments to conduction amounted in the latter case to much more than 
double of what they were in the former. 

New Method of determining this Force.— For the purpose of deter- 
mine the force of constant electric currents, Feilitzsch(4) recom- 
mends an apparatus resembling Weber’s small magnetometer. A 
very short magnetic needle vibrates over the middle of a line which 
cuts the magnetic meridian at right angles, and is divided on both 
sides into millimeters ; in order to render deflections from the zero- 
position more perceptible, the needle is provided with a long hand. 
At a suitable distance from it a coil of wire is placed upon the divided 
line in such a manner that the axis of its cylinder would, if prolonged, 
pass through the middle of the needle. As often as the current is 
conducted through the coil the needle is deflected. By the aid of a 
prismatic magnetic rod which is applied to it on the opposite side, it 
is restored to zero. With the assistance of a formula which F eilitzsch 
has developed for this purpose, an approximative value of the force of 
the current may be calculated from the distance between the middle of 
the rod and the middle of the needle, compared with the distance of 
the latter from the coil of wire ; this value will prove the more accu- 
rate the greater the distance may be at which the rod and the coil 
continue to exert a perceptible influence upon the needle This 
process certainly affords the possibility of obtaining accurate measure- 
ments even when an incorrectly graduated circle is employed. How- 
ever, it is tedious, and the assistance of the magnetic rod is superfluous 
if the’ needle is accurately suspended over the middle of a .well- 
graduated circle. 


(1) l'ogg, Ann. LXXV1I1, 35. (2) Pliil. Mag. [3] XXXIII, 509. 

(3) lnstit. 18-19, 253. 

(4) Pogg. Ann: LXXV11I, 21. 
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As a minute magnetic needle cannot be dispensed with, a single 
large ring carried round the middle of the needle, or several circular 
coils lying close together, provided that, their terminations were 
twisted so as to prevent their affecting the needle, would neither be 
more difficult to make nor more expensive than the contrivance 
selected by Feilitzsch. If, by means of a slide, the ring is also 
made to move at right angles to the quiescent position of the needle, 
and if its distance from the middle of the latter can be accurately 
measured, electric currents of widely different degrees of strength may 
be measured and compared with the greatest possible accuracy. The 
writer of these lines has advantageously employed a tangential needle 
with a moveable ring for several years. W. Weber has elucidated the 
theory of this instrument as early as the year 1842(1). 

If the ring be composed of a larger number of coils of wire, the 
distances of which from the middle of the needle can no longer be 
regarded as equal, we cannot take the distance of the middle 
ring as representing tliat^ of the entire system of rings. A more 
accurate mean value of this distance may be obtained fqr this purpose 
by the aid of a formula, calculated by Hadenkamp(2). 

Current-Regulator. — Jacob i(3) has indicated a new species of 
current-regulator, which he terms a mercurial voltagometer. This 
apparatus consists essentially of a wide glass tube filled with mercury, 
into which a thin platinum wire is immersed, and stretched to a straight 
line. The wire may be elevated and depressed by means of a screw, and 
the part that projects from the mercury may thus be lengthened or 
shortened. A scale placed near the wire serves to measure the 
part projecting. If an electric current enters at the upper end of the 
wire, and re-issues at the surface of the mercury, we obtain a means 
of introducing a variable length of resistance without interrupting the 
current. Jacobi asserts that the wire has not undergone amalgama- 
tion after remaining immersed in very pure mercury for several 
years. A few experiments are subjoined, which prove that very 
accurate and comparable measurements may be made with this appa- 
ratus which in this respect is a counterpart to Wheatstone's 
rheostat ; it is a question, however, whether the possibility of introducing 
a longer wire in the latter does not give it a superior advantage. 
J acobi considers Wheatstone's instrument less convenient to operate 
with, which we however do not find to be the case. If the precaution 
be taken to press the wire against the metallic cylinder of the regu- 
lator by & suitable contrivance, exactly at the spot where it is wound 
off, the casual trifling differences in the tension of the wire have no 


(1) Pogg. Ann. LV, 27. 

(2) Ibid. LXXVIII, 58. 

(2) Petersb. Acad. Bull, VIII, 1 : Pogg. Ann. LXXVIII, 173. 
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perceptible influence on the magnitude of the resistance. Moreover, 
the introduction and removal of the wire may be more rapidly, effected 
by a crank and roller than by means of a screw. 

Conducting Resistance. — E. Becker, of Giessen, has ascertained 
the law, by which, in several liquids, the resistance to conduction 
decreases with an increase of temperature(l). The following equations 
by which he expresses the relations between temperature and resist- 
ance are the mean results of a very large number of experiments that 
agree very well, and therefore deserve great confidence. As they are 
intended only to mark the relation of the alterations that occur, and 
not their absolute magnitude, the resistance for t=0° is uniformly 
assumed equal to 100. 

Sulphuric acid of 1*24 sp.gr. purified, though containing traces of 
lead; between 15° and 100°: 

r — 100 — 1-7120. t + 0 01 122t 2 — 0-00001840 t 3 

Nitric acid of 1’3G sp. gr. ; between 0° and 50° : 

r = 100 - 2-918 1 + 0-06479 t 2 — 0-0005338 t 3 

Sulphuric and nitric acids at the degrees of concentration mentioned, 
present the same resistance to conduction at 20°. If the temperature 
increases, that of sulphuric acid diminishes more rapidly than that of 
nitric acid. 

Solution of sulphate of zinc containing 64 50 per cent of the crys- 
tallised salt ; between 9° and 70° : 

r = 100— 3 0485 t+ 0-04980 t 2 — 0-0003142 t 3 . 

For the proportion of 38 - 58 per cent of crystallised salt, between 
15° and 90° : 

r = 100— 2-1272 t+ 002539 t 2 — 0 0001179 t 3 . 

Solution of sulphate of copper with 26’49 per cent of the crys- 
tallised salt; between 16° and 100° : 

r = 100— 2-398 t + 0-02718t 2 —0-0001086t 3 . 

The law of the alterations occurring simultaneously with the 
temperature and the degree of saturation, was found by Becker 
to be expressed between 14° and 30°, by the following formula, in 
which p signifies the amount of crystallised sulphate of copper 
contained in the solution. 

r= 100-705— 7-55128 p + 0-289896 p 2 — 0-00381569 p 3 
—(1-90774 — 0-10413 p + 0 0023508 p«)t 
+ (0-014003 —00001795 p)t 2 
—0 00003968 l 3 
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(1) Ann. Ch.Pharm. LXXJII, 1. 
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In order to ascertain by means of these equations the absolute 
resistances of the respective liquids for different temperatures, they 
had to be found directly for each liquid, at least at one temperature. 
Becker has determined them both by Horsford , s(l) method as well 
as by that proposed by Bccquerel(2). We have here appended- his 
results side by side with those of the previous observers, they are all 
reduced to the temperature of 20°, and corresponding degrees of 
saturation by means of Becker's formulae. The resistance of nickel- 
silver is assumed at 1 . 


Becker. 

Sulphuric acid . . 1*24 sp. gr. 61430 

Nitric acid .... 1*36 „ 61430 

Sulphate of copper . 20*83 percent. 1*194*300 

Sulphate of zinc . . 38*58 „ 888630 

. . 64*50 819700 


Horsford. Becqucrel. 
56180 

— 76030 

1*012*700 1*305*400 


Matteucci(3) has published a few preliminary notices of an in- 
vestigation on the conducting power of liquids. As they contain 
nothing new of any consequence, and as the author has chosen a 
mode of communication which docs not permit the reader to form a 
judgment on the value of the experiments, we are justified in re- 
serving a detailed analysis until the appearance of a more complete 
treatise. 

Resistance of the Earth to Conduction. — Double telegraphic \> ires, 
laid down between Vienna and Ganserndorf, as well as between 
Vienna, Gloggnitz and Gratz, have been used by Baumgart- 
ner^) for measuring the resistance of the earth to conduction. — 
In all cases the resistances were very perceptible, but they did not 
increase in proportion to the length of the wires. The absolute 
magnitude of the resistance was invariably much smaller (from ,3 
to 6 times) than that exhibited by a copper wire of 1 Austrian line 
in thickness, and of a length equal to that of the piece of earth 
inserted. If the experiments were repeated, it would be interesting 
to determine separately the resistance which depends upon the 
polarisation and upon the small size of the plates, and which is 
found even when the plates that are sunk into the earth are only 
a few feet distant from one another. This resistance is by no means 
trifling, and when determined, it should be deducted from the entire 
resistance to conduction. 

Evolution of Heat in Conductors of Currents. — A thin platinum 
wire, through which an electric current of constant strength is con- 
ducted, assumes, according to the gas which surrounds it, very un- 


(1) Annual Report for 1847 and 1848, I, 219. 

(2) Ibid. I, 222. 

(3) Compt.»Rend. XXIX, 806; Instit. 1850, 3 ; Arch. Ph. Nat. XIIT, 142. 

(4) Wien. Acad. Ber. June and July, 1849, 295 ; May, 28. 
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equal degrees of heat, although the evolution of heat in the interior 
of the wire must have remained the same in every case. This obser- 
vation was first made by Grove(l). As hydrogen and some of its 
compounds especially exhibit a very remarkable cooling effect, the 
idea readily occurred that it was the consequence of the great mobility 
of these gases. However, certainly this is not the only cause of the 
phenomenon; for when Grove included two perfectly similar plati- 
num wires in glass tubes of the same bore, one of which was filled 
with oxygen, the other with hydrogen, and then surrounded each 
tube with an equal weight of water, the fluid surrounding the 
hydrogen was least warmed, although the wire in the oxygen became 
white-hot, while the other became scarcely visibly incandescent (2). — 
Grove has not as yet discovered the cause of this remarkable effect. 

Luminous Arch. — Matteucci(3) has repeated the well-known 
experiments of Nccff on the luminous arch of the interrupted pile, 
but without adding anything of consequence. He states that the 
light proceeds mainly from the negative side only when the opposite 
positive point is of platinum, it being immaterial what metal is em- 
ployed for the negative point. For the purpose of testing the dif- 
ferences of temperature, a small opening was made at the distance of 
1 millimeter from the point, into which the welded ends of a 
thermo-electric pair were introduced. By the aid of this contrivance 
he confirmed the observation, that when two points of platinum, iron, 
lead or copper, are opposed to one another, the positive is more 
warmed than the negative point. But a very small difference only 
was observed when zinc or bismuth were employed. 

Edward Staite and Foucault have invented instruments in- 
tended to render the luminous arch permanent and constant. (Sec 
p. 92). The principle of the apparatus presented to the Paris 
Academy by Foucault, consists in employing the current which pro- 
duces the luminous arch to magnetise an clectro-inagnct at the same 
time. This acts upon a piece of soft iron attached to a spring which 
also carries one of the charcoal-points. The spring is rendered tense 
by the attraction of the iron, and the charcoal-points are by this 
means separated. If the distance becomes too great the luminous 
arch is extinguished, but the magnet also loses its power, and the 
spring consequently restores the contact of the two points, the cur- 
rent is thus at once re-established and reproduces the luminous arch(4). 


(1) Phil. Mag. Dec. 1845 ; Phil. Trans, for 1847, 1 ; Pogg. Ann. LXXI, 196. 

(2) Phil. Mag. [3] XXXV, 114; Pogg. A*m. LXXVIII, 366; Instit. 1849,151 ; 

Arch. Ph. Nat. XII, 265. * 

(3) Compt. Rend. XXIX, 263; Ann. Ch. Phys. [3] XXVII, 41 ; Instit. 1849, 290; 
Arch. Ph. Nat. XII, 5 ; Phil. Mag. [3] XXXV, 289. 

(4) Compt. Rend. XXVIII, 68, 120, 698; Instit, 1849, 17, 44 ; Arch. Ph. Nat.X, 
222 (inabstr.). 
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De la Rive(l) remarks on this point, that he has long since em- 
ployed in his lectures a similar, but much less complicated, apparatus 
than that presented by Foucault to the Academy of Paris. It 
exactly corresponds to the above simple description. He states that 
he obtains a tolerably good luminous arch by this means. This 
apparatus is evidently nothing more than Neeff's contact-breaker 
on a large scale. The reporter is able to confirm De la Rive's state- 
ments by his own experience. 

Electrodynamics. Electrodynamic Rotation. — Poggendorff (2) 
has been induced by a series of experiments on the well-known elec- 
trodynamic rotation of mercury, to examine more closely the condi- 
tions of the direction of this rotatory motion. He observed on this 
occasion, that Ampere's hypothesis in some cases, but certainly only 
when superficially employed, leads to contradictory results. — Poggen- 
dorff found that the rotation, after a certain period, invariably be- 
came more inert and soon entirely ceased, at least at the surface 
of the fluid metal. Even if the lustre was unchanged, the surface 
had then assumed that viscid condition which is well known to those 
physicists who have frequent opportunities of experimenting with 
mercury. Poggendorff explains this phenomenon, and no doubt 
rightly, by the mercury taking up oxygen. 

Induced Currents. — Kirchhoff(3) has determined the constant 
which is required by the term (4) found by Neumann for the inten- 
sity of an induced current, in order to permit deriving the force 
of the induced from that of the inducing current. 

By means of the magnetometer, Edlund(5), of Upsala, has mea- 
sured the induced currents arising in the closing wire itself when 
galvanic circuits are opened and closed ; he had previously succeeded 
in disposing his apparatus in such a manner as to get rid entirely of 
the influence exerted by the principal current upon the needle. He 
found that both currents are of equal strength when the inducing 
current-force is the same in both cases. The difference frequently 
observed arises from a diminution of the inducing current-force 
caused by the polarisation occurring in the pile. Ilis experiments 
also, as might have been anticipated, have led to the conclusion, that 
the force of the two induced currents is proportional to that of the 
inducing current. 

Henry, Professor of Physics in New Jersey, who was the first to 
observe(6) induced currents of higher orders, considers them, as well 
as those of the first order, as composed of two successive, opposed 

(1) Arch. Ph. Nat. X, 222. 

(2) Pogg. Ann. LX XVII, 1 ; Arch. Ph. Nat, XI, 222; Instit. 1849, 172. 

(3) Pogg. Ann. LXXVI, 412* 

(4) Berl.Acad. Ber. 1848. 

(5) Pogg. Ann. LXXVII, 161. 

(6) Ibid. Erganxungshand I, 296, from Trans, of American Phil. Soc. VI. 
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currents. — Vcrdet(l) attempted to prove this assumption by the 
electre-chemical effect of these currents. 

For this purpose he employed two coils of wire, each consisting of 
two wires. A wire of the first (a,) conducted to the poles of an 
electric pile, the other (b,) was connected with the first wire (a,,) of 
the second coil, whilst the second wire (b,,) of this coil was in con- 
nection with the platinum stripe of a voltametrie apparatus. By the 
regular interruptions of the galvanic current traversing the wire 
a, currents were induced in b,. It was, however, so arranged, by 
means of a commutator, that only the directly induced current could 
circulate round the second coil. Nevertheless a mixture of oxygen 
and hydrogen was collected in the two glass bells of the voltameter, 
which proves that currents of opposite directions must have alter- 
nately passed through the voltameter. 

We may fairly assume that the discharging current of the Leyden 
battery must, like every other electric current, produce an electrody- 
namic induction in a neighbouring closed conductor. The two cur- 
rents thus generated are by analogy of equal strength and of opposite 
direction. It may be supposed likely that they would succeed one 
another so rapidly, as to render it impossible to observe them sepa- 
rately. — However, the inductive effect of the discharging current 
appeared to differ from that of other currents, for Henry, of New. 
Jersey (2), and Riess(3) some time ago, independently of one another, 
made the discovery, that during the discharge of the Leyden battery 
a secondary current of the same direction as the primary one, is 
excited in a closed conductor placed in the vicinity of the closing 
wire. Riess(4) has subsequently minutely investigated the cha- 
racter and general deportment of this current. 

The inductive effect of the discharging current has been lately 
made the subject of a scientific investigation by . Vcrdet(5). He 
connected the ends of a spiral induction-wire which was liiost care- 
fully isolated from the coils of the inductive spiral, with two platinum 
wires immersed in a solution of iodide of potassium. If one or the 
other induced current w T as in excess, both platinum wires must 
evidently be polarised ‘in the direction # of this excess. — In this case 
the polarisation must be demonstrable by the galvanometer. Now r , if 
the induction-wire formed a circle that was closed by good conduc- 
tors, no polarisation was perceptible during the most powerful dis- 
charges that were passed through the inductive spiral. But if the 
wire was interrupted at any point by a layer of air, so that a spark 
passed over, a very distinct polarisation was produced ; this was the 


(1) Insiit. 1849, 410. (2) Pogg. Aan. Ergiutzungsb. I, 300. 

(3) Ibid XLV1I, 55. (4) Ibid. XLTX, 393; L, 1 j LI, 177. 

(5) Ann. Ch. Phvs. [3] XXIV, 377 ; Arch. Pli. Nat. X, 111 (in abstr.) 
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more perceptible the greater the conducting resistance which had to 
be overcome, in the direction of an induced current of an analogous 
character. Riess had previously arrived at similar results by a dif- 
ferent proceeding. Hence it follows that the effect of the in- 
duced current, moving in the same direction, is in excess whenever 
considerable impediments have to be overcome during the circula- 
tion. “ This,” says Verdet, ‘'proves that in the induced discharge 
of the same direction electricity possesses a greater velocity, and 
consequently for the time-unit must have a greater force than when 
the discharge is of an opposite character/ • Still both currents must 
be equal in absolute magnitude, as is apparent from their behaviour 
when the inductive spiral is well closed. 

Magneto-Electric Machine. — Considerable improvements have re- 
cently been made in the magneto-electric machines. Sinstedcn(l) 
and Stbhrcr(2) have published instructive suggestions for rendering 
them more perfect. Stbhrer has employed these machines, as it 
appears, with a satisfactory result, for the purposes of the electric 
telegraph (3). 

New Source of- Electric Excitation. — Du Bois-Reymond has 
made the remarkable discovery that electric currents may be arbitra- 
rily produced in the animal body, by a mere effort of the muscles. 
,He connects the terminal points of a long multi pi icator- wire with 
stripes of platinum of exactly the same nature, and immerses them 
into two vessels containing salt-water. On introducing the corre- 
sponding finger of each hand into one of these vessels, and on exert- 
ing one arm to the utmost as soon as the needle has resumed the 
quiescent position, a current occurs directed from the hand to the 
shoulder ; the needle is therefore deflected in opposite directions when 
first the one arm and then the other is worked. When this experiment 
was made known (4), several physicists attempted to repeat it, and not 
succeeding, looked upon the fact as doubtful ; we instance Des- 
pretz(5), Becqucrel, sen. (6), and Matteucci(7). To produce the 
effect, it is necessary to be provided with a very delicate galvano- 
meter, and to be very careful in performing the experiment, as cir- 
cumstances apparently trivial, e. g. the merest abrasion of one of the 
fingers that are immersed give rise to deception, and render the 
phenomenon doubtful, or even entirely obscure it. 

The influence exerted by such accidental causes is diminished, and 
the experiment succeeds with less delicate galvanometers, if it be 

(I) Pogg. Ann. LXXVI, 29, 195, 524. (2) Ibid. LXXVII, 467. 

(3) Ibid. 485. 

(4) Pogg. Ann. LXXV, 463 * Compt. Rend. XXVIII, 570, 641; XXIX, 8 ; Instit. 
1849, 161, 210 ; Arch. Ph. Nat. XI, 218 ; Phil. Mag. [3] XXXIV, 543. 

(5) Compt. Rend. XXVJ|I, 653 ; Instit. 1849, 169 ; Phil. Mag. [3] XXXV, 55. 

(6) Compt. Rend. XXVIII, 663 ; Instit. 1849, 170; Phil. Mag. [3] XXXV, 53. 

(7) Compt. Rend. XXVIII, 782 ; Instit. 1849, 202. 
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made by a larger number of persons who form into a chain with 
moistened hands ; the last members close the circuit with the galvano- 
meter-wire, by each immersing a finger into the vessels containing 
the salt-water. All arc required to stretch the same arm, e.g. the 
right arm(l) at the same moment. 

Du Bois-Reymond has, moreover, in a larger work (2), which has 
since become more generally known, investigated the conditions for 
the success of the fundamental experiment with such minuteness, 
and has at the same time exhibited so many relations of this electrical 
action to other phenomena of animal electricity, either previously known 
or discovered by the author, that there can no longer be any doubt as 
to the existence of this new source of electric excitation. 


(1) Ann. Ch. Pharm. LXX, 36G ; Phil. Mag. [3] XXXV, 288; Instil. 1850, 18; 
Arch. Ph. Nat. XI 1 1, 149. 

(2) Unlcrsuchungen iiber thicrischc Electricitat. Berlin, 1848 and 1849- 
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Generalities. Views respecting Atomic Weights and Chemical 
Formulae. — Lauren t(l), in the introduction to a paper on the compo- 
sition of the silicates, gives a summary of his views regarding atomic 
weights and chemical formula?. He adheres to the opinion that the 
same element may possess different atomic weights, that iron, for 
example, has, in the protoxide, the equivalent 28=Fe, while in the 
sesquioxide, to which he gives the formula feO, its equivalent is 
18*fi = fe. He consequently assigns to manganese, in its different 
combinations, not less than four different equivalents, symbols and 
names." In support of this view he has advanced the hypothesis that 
1 equivalent of an element may contain in itself various numbers of 
single atoms, and that 1 equivalent of iron ii* the sesquioxide contains 
a number of atoms differing from that contained in 1 equivalent of 
iron in the protoxide, just as different quantities of carbon and 
hydrogen are contained in the formula; of acetic and butyric acids. 
Thus, 1 equivalent of Fe might contain 24, and 1 equivalent of fe 10 
separate atoms of iron, and of these atoms, composing one equivalent, 
several might also be replaced by atoms of other similar elements. 
Laurent considers tffat these views agree better with facts than those 
upon which the formulae hitherto employed are based, particularly 
with respect to the colour, specific heat and specific volume of the 
compounds ; he also believes that the anomaly presented by the 
replacement (in the manganates and sulphates) of 1 equivalent of 
sulphur by 1 of manganese, and (in the permanganates and per- 
chlorates) of 1 equivalent of chlorine by 2 of manganese, without 
change of form, is removed by the simple assumption that the manga- 
nese in the manganates has an atomic weight which differs from that 
in the permanganates. Laurent should not, however, have brought 
forward this argument, as he himself does not find any anomaly in 
the replacement of 2 equivalents of calcium by one of sodium, without 
change of form. Without entering here into the details of the argu- 
ments by which Laurent endeavours to prove the fallacy of the views 
and formula; hitherto adopted, we will merely remind the reader that 
the laws by which Laurent endeavours to refute the old formula;, 


(1) Laur. and Ccrh. C. It. 1849, 257. 
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were actually arrived at by means of the latter, and that the view 
which he opposes, viz. that the equivalent of an element is the panic in 
all its combinations, is the expression of a law which as yet remains 
quite unshaken, namely, the law of multiple proportions. This law is 
not by any means involved in Laurent's conception of this question. 
Laurent, moreover, defends the opinion that the oxides R 2 0 3 , which 
he expresses by the formula rO, may replace the oxides RO without 
inducing any change of form ; he supports his view by the analysis of 
a few minerals, by which he means to prove that, in combinations 
containing both these kinds of oxides, the proportion of oxygen they 
contain is not a constant one, but that only the joint amount of their 
oxygen furnishes a starting-point for the detection of constant and 
simple relations. ‘Wehave pointed out in our last Annual Report (Vol. 
11, 397) that this assertion received some support even from some of 
the more recent analyses ; it may, however, be asserted with perfect jus- 
tice in favour of the views hitherto adopted, that though many of the 
older analyses may not accord with it, yet nearly all the more recent 
and accurate determinations have contributed to its confirmation. 

Oxycren. — A. Vogel, jun.,(l) has observed the presence of chlorine 
in the first portion of oxygen disengaged on heating chlorate of 
potassa. He considers it probable that it arises from traces of hypo- 
chlorite of potassa, adhering to the crystals of the chlorate. For the 
preparation of chemically pure oxygen from chlorate of potassa, he 
recommends that this salt should be purified as much as possible by 
repeated Tecrystallisation, and that the gas should be washed or passed 
through dilute alkalies, before it is used. — The presence of chlorine 
in oxygen, prepared from chlorate of potassa, and particularly from 
a mixture of that salt and binoxide of manganese, has also been 
observed by Poggendorff (2). Chevreul(3)* found chlorine in 
oxygen “obtained from a mixture of chlorate of potassa and protoxide 
of copper. 

Ozoue. — Schonbein(4) has published farther researches on ozone. 
In order to decide whether ozone must be considered as a peroxide of 
hydrogen, or as an allotropic modification of oxygen, he allowed well- 
dried ozonised air to pass through a red-hot glass tube, and afterwards 
through a weighed tube, containing pumice-stone, saturated with sul- 
phuric acid. The ozone was destroyed in the red-hot glass tube, whilst 
the weight of the second tube was found not to be increased. This 
result is opposed to the opinion that ozone is a peroxide of hydrogen. 
Nevertheless, Schbnbcin does not adopt the other view, because he 
considers that the existence of an allotropic modification of gaseous 

(1) Repert. Pharm. [3] III, 145. (2) Pogg. Ann. LXXVII, 17. 

(3) Compt. Rend. XXIX, 296. 

(4) Memoire sur l’ozone, Bale, 1849 ; Arch. Pli. Nat. XII, 315 (in abstr.); A n **. Ch. 
Pbann. LXX1I, 222. 
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ozone, bodies is inconceivable. — He also enters into the oxidation of various 
bodies, particularly of silver, by ozone. A plate of silver, when 
exposed* in ozonised air, becomes rapidly covered with a black coating, 
which may be removed in the form of a film. This substance pos- 
sesses a metallic taste, imparts an alkaline reaction to water when 
agitated with it, yields with hydrochloric acid chlorine and chloride 
of silver, and is decomposed at a red-heat, with evolution of oxygen, 
leaving a residue of 87 per cent of metallic silver, which amount 
corresponds to Ag 0 2 . Schonbein likewise directs attention to the 
formation of nitric acid, which ’always attends the production of 
ozone in atmospheric air, and which he considers as the effect of the 
action of ozone itself, and not as produced simultaneously with the 
latter, but resulting from the same causes that give rise to the forma- 
tion of ozone. Well-washed ozonised air loses the odour of ozone 
when agitated with lime-water, and the latter is then found to contain 
nitric acid. 

Schonbein(l) has published, moreover, some comparative experi- 
ments oh ozone and binoxide of lead. He had already previously 
observed that both these bodies are capable of decomposing iodide of 
potassium with separation of iodine, of converting ferrocyanidc into 
fcrricyanide of potassium and of oxidising nitrous and sulphurous 
acids. He now calls attention to the following additional resemblances 
between these substances. Both decolourise organic colouring- 
matters; the binoxide of lead produces the effect by agitation w'itli 
their solutions, whereby it is partially reduced to protoxide. Both 
exert an oxidising action upon metals ; binoxide of lead, when 
agitated with water and finely divided tin, lead or arsenic, converts 
these metals into their oxides. Ozone and binoxide of lead arc both 
decomposed by an aqueous solution of arsenious acid, the latter 
being converted into arsenic acid ; both furnish with binoxide of 
manganese and dilute nitric or sulphuric acids, permanganic acid ; 
with salts of the protoxide of manganese, the binoxide of that metal ; 
both change the colour of ferrocyanide of iron and potassium to blue. 
Schonbein considers the analogous actions of chlorine and ozone on 
the one hand, and of that substance and binoxide of lead on the 
other, as a reason for viewing chlorine as analogous to binoxide of 
lead, or as containing oxygen, in accordance with the theory of 
Berthollet. 

Osann(2) has examined the yellow precipitate obtained by passing 
ozonised air through a solution of protoxide of lead in potassa, which, 
with the exception of a very slight brown residual substance, is soluble 
in acetic acid. He found it to yield (0*0061 grm.), by reduction 
with hydrogen, 94*85 per cent of lead, while protoxide of lead con- 
tains 92*86 per cent of metal. By passing ozonised air through 

(2) Ibid. LXXV1I, 092. 


(1) I’ogg. Ann. LXXVIII, 1C2. 
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an ammoniacal solution of nitrate of silver, a black precipitate was 
produced, which, when dried, contained 97'56 per cent of silver, 
corresponding to the formula Ag 3 0. In subsequent cxperiments(l) 
the silver-compound furnished from 97*20 to 97*35, or a mean of 
97*26 per cent of silver. Assuming the silver-, as well as the lead- 
compound, to contain ozone, 1 equivalent combined with 2 of silver 
in the former compound, and 1 equivalent with 1 of lead in the latter, 
Osann calculates the atomic weight of ozone from the lead-compound 
at 5*63, and from the silver-compound at 6*10. In his opinion 
these determinations appear to indicate that ozone possesses a peculiar 
atomic weight, and that it is by no means a mere modification of 
oxygen, but a peculiar substance, like chlorine, bromine, &e., but 
that as yet it is undecided whether it be a simple or compound body. 

Carlton. — Only a brief notice(2) has been published of an investiga- 
tion of Stas, regarding the atomic weight of carbon. His endeavours 
to determine accurately the amount of carbonic acid, resulting from 
the combustion of a known weight of carbonic oxide, were unsuccess- 
ful. The quantity of oxygen (from protoxide of copper) taken up 
bv an unknown amount of carbonic oxide, to form a known weight of 
carbonic acid, could however be ascertained with exactness. Stas 
is led, by these experiments, to the conviction that the atomic weight 
of carbon lies between 6 000 and 6*005. 

Esprit (3) has made a collection of the observations hitherto 
published on the power of absorption which is exercised by carbon on 
salts in solution, on peculiar vegetable matters, &c., to which he has 
added some experiments of his own on this subject. The latter are 
not sufficiently new to require a special report. From some experi- 
ments instituted by Esprit to discover how far other porous bodies 
resembled carbon in this respect, it appears that pumice-stone exhibits 
no such absorptive power, while platinum-black removes the taste and 
colour from several tinctures, its power being however very soon 
exhausted. Esprit believes that this action of carbon is not solely 
dependent on its porosity, but on this and on a peculiar power of 
attraction which act simultaneously. 

Schonbein(4) has stated, that aqueous scsquichloride of iron is 
converted, by agitation with charcoal-powder, into protochloride of 
iron ; sulphate, acetate and nitrate of the sesquioxide of iron, into the 
salts of the protoxide, the latter, after having first been converted 
into the basic nitrate of the sesquioxide ; protochloridc of mercury 
into the subchloride, and nitrate of the protoxide of mercury into the 
salt of the suboxide. Solution of ferricyanide of potassium, after 


(1) Pogg. Ann. LXXVIII, 98. 

(2) Instit. 1819, 125. 

(3) J. I’liarm. [3] XVI, 192, 201 ; J. l’r. Clicin. XLVI11, 12 i 

(4) Pogg. Ann. LXXVIII, 521. 


Ozone. 



Carbon- 

ates. 


152 INORGANIC CHEMISTRY. 

agitation with charcoal-powder, is stated to be coloured blue by a salt 
of the sesquioxide of iron. 

Carbonates. — Senarmont(l) has succeeded in preparing several 
carbonates with properties similar to those exhibited By the natural 
salts of this acid, by allowing them to form by double decomposition 
at a high temperature and under great pressure. The compounds 
which, by their action on each other, were to furnish the salts, were 
introduced into glass tubes, the latter were then exhausted and 
sealed. If the compounds were of such a nature as to act directly 
upon each other, they were introduced separately into the glass tube, 
and only subsequently mixed by inverting the tubes. By the action 
of sulphate of magnesia and carbonate of soda, at 160°, carbonate of 
magnesia was formed as a sandy, crystalline powder, scarcely attacked 
by dilute acids. — The result of the action of sulphate of protoxide of 
iron and carbonate of soda at 150° and higher, or of protochloride of 
iron and carbonate of lime, at temperatures between 130° and 200° 
maintained between 1 2 and 3G hours, was the formation of carbonate 
of protoxide of iron as a crystalline greyish-white sand, scarcely 
attacked by dilute acids, remaining almost unchanged in dry air, and 
assuming very gradually a light colour by exposure to moist air ; its 
grey colour was darker, and its permanence on exposure to the air 
greater in proportion to the height and duration of temperature at 
which the formation was effected. — By the action of protochloride of 
manganese on carbonate of soda at 1G0°, or of protochloride of 
manganese on carbonate of lime, at temperatures ranging between 
1 10° and 170°, and maintained from 12 to 48 hours, the carbonate of 
protoxide of manganese was formed, as a very fine amorphous 
powder, unchangeable at a gentle heat, and possessing a hue approach- 
ing to rose-colour. — -The carbonate of protoxide of zinc was obtained 
in a similar manner as the iron-salt, in the form of a fine, white 
amorphous powder, unaltered by exposure to a gentle heat. 

Boron. Boracic Acid. — A. Vogel, jun.,(2) recommends the fol- 
lowing experiment for the elucidation of the difference in the brown 
colouring of tincture of turmeric by alkalies and by boracic acid. 
An alcoholic solution of the tincture, diluted w ith water till its colour 
is light yellow, is added to a concentrated solution of biborate of 
soda : the result will be the formation of a brown colour from the 
alkaline nature of the salt. The addition of some sulphuric acid will 
restore the yellow colour, but a larger quantity of this acid will 
again effect a brown colouring of the liquid by the liberation of the 
boracic acid, and after this time the colour will not disappear on the 
addition of more acid. 


O Com pt. Rend. XX VITT, 093 ; Instil. 18-19, 177- 
(2) Rrpert. Pharin. [3] III, 178. 
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Berate*. — Lauren t(l) lias examined the borate of soda discovered Boratea. 
by Bolley, to which the latter assigned the formula NaO, 4 B0 3 + 

10 110(2). According to Laurent, all borates are constituted ac- 
cording to the general formula B 2 0 7 R + n RO (R representing an 
atom of hydrogen or metal, and n a whole number). The formula 
given by Bolley does not agree with this view. Laurent states 
that he was lcd, by many concordant analyses, to the formula 5 NaO, 

24B0 3 + 52 HO for this salt; but that by fusing with it of its 
weight of calc-spar, its amount of water was found to be higher, and 
its composition to be expressed by 5 NaO, 24B0 3 + 55 HO, or B 2 0 7 
II-rV Na-^r-f 4 HO. He publishes, moreover, the formulae of various 
borates lately investigated by him. — The equivalent of boron had 
been determined by Berzelius from the loss of water which occurs 
when biborate of soda is fused. According to Laurent, biborate of 
soda, when fused, still contains a small quantity of water, some 
hydrogen being generated when iron is added to the fused salt. He 
determined the amount of water in biboratc of soda by fusing it 
with the addition of T V its weight of calc-spar, and obtained by this 
means 47*15 to 47*20 per cent. (Berzelius had found 47*10 per 
cent.) .From this determination Laurent calculates the equivalent 
of boron at 11. 

Borate of Lead. — Thornton J. Herapath(3) has investigated 
the compounds of boracic acid with protoxide of lead. — Neutral 
borate of lead . is obtained by precipitating a neutral lead-salt 
with a solution of biboratc of soda, and digesting the precipi- 
tate for twelve or twenty-four hours with strong ammonia; it 
appears likewise to he formed by incomplete precipitation of basic 
acetate of lead by a solution of biborate of soda, or by supersaturatiou 
of an acid solution of one of the acid borates of lead, to be presently 
described, with strong ammonia. It forms a dense, amorphous, white 
powder, insoluble in water and alcohol, but easily soluble in dilute 
nitric acid or in boiling acetic acid, from which solutions it is repre- 
cipitated unchanged by the addition of a considerable excess of 
ammonia ; it is decomposed by sulphuric and hydrochloric acids, and 
boiling solutions of the fixed alkalies. Its formula is PbO, BO s + HO ; 
the water commences to escape at from 120° to 150°; by continuing 
the heat from 230° up to 260° the salt becomes perfectly anhydrous, 
without changing its colour ; when exposed to a red-heat before the 
blowpipe it yields a colourless glass of the sp. gr. 5*598. — Sesqui- 
borute of lead is precipitated from a boiling solution of a lead-salt 

(1) Compt. Rend. XXIX, 5; lnstit. 1849, 209 ; J. Pr. Cliem. XLVII, 412. A more 
detailed paper by Laurent on the borates (in Ins and Gcrhardt’s Compt. Rend. des. 

Trav. Chim. 1850, 88), will be referred to in the next Annual Report. 

(2) Comp. Annual Report for 1817 and 1818, 1, 255. 

O) Phil. Mag. [8] XXXIV. 875 ; A Pr. Cliem. XLVII, 225 ; Ann. Ch. Pliarm. 

I. XX1 1,251. 
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by the addition of a considerable excess of biborate of soda j it is a 
white powder, which has, when dried at 100°, the formula 2 PbO, 
3 BO. + 4 HO, and loses 2 HO at from 180 to 200°; it yields like- 
wise, before the blowpipe, a colourless glass of the sp. gr. 5'235. — 
Biborate of lead is obtained by boiling one of the foregoing salts, 
when freshly precipitated and moist, with a concentrated solution of 
boracic acid. This salt forms, when dried at 100°, a light amorphous 
powder, having the formula PbO, 2 B0 3 + 4 HO, and containing 
only 1 HO when dried at from 200 to 230° ; it is fusible with difficulty 
at a red-hcat to a vesicular glass. — If one of the foregoing salts be boiled 
with moderately strong nitric acid, and the solution concentrated until 
the liquid is saturated, and if it be then filtered and evaporated until a 
pellicle forms on its surface, it will deposit, upon cooling, irregular 
lustrous crystals, which, when heated above 120°, become opaque, 
decrepitate slightly, and evolve water and traces of nitrous fumes ; 
when heated to redness, however, they form a colourless glass, with 
evolution of nitrous fumes, llerapath was not able to determine 
with certainty the composition of these crystals, he believes, however, 
that they are PbO, B0 3 + Pb0, N0 5 + 1I0. — A compound of proto- 
chloride of lead and borate of lead, was once accidentally obtained 
by mixing a hot solution of biborate of soda with a boiling concen- 
trated solution of protockloridc of lead, filtering the mixture while 
hot, and washing the white flocculent precipitate, remaining on the 
filter, with lukewarm water. This precipitate consisted of micro- 
scopic aeicular crystals ; it was found to have {he composition 
PbO, B0 3 + PbCl + IIO when dried over sulphuric acid, and to be- 
come anhydrous by desiccation at from 1 20 to 1 50°. 1 1 w T as not decom- 
posed by cold water, but by boiling water slowly into the two simple 
salts ; it dissolved easily in hot dilute nitric acid, from which solution 
protochloride of lead was deposited upon cooling ; it fused at a faint 
red-heat to a clear amber-coloured mass which furnished on cooling 
an almost colourless glass ; when heated to redness on charcoal, or 
in an open platinum capsule, it fused with evolution of white fumes, 
became gradually more viscid, and formed, upon cooling, an opaque 
glass. Subsequent attempts to prepare this body again, proved 
unsuccessful. 

Phosphorus. Phosphoric Add. — L. Thompson^) recommends, 
for the preparation of pure sulphuric acid (for Marsh’s test) and of 
pure phosphoric acid, that finely-pulverised sulphate of lime or phos- 
phate of lime be suspended in water, and decomposed by oxalic acid. 
By evaporation, the excess of the latter would be decomposed, and 
thus pure acids, more particularly free from metals, might be obtained. 

Phosphates. — Kuhn (2) has published a great number of experi- 


(1) T’liarm. .1. Trans. VIII. 523. 

(2) Arch. Phann. [2] L1X, 129; them. Gaz. 1850, 28, 50. 
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ruents on the weight and composition of the precipitates produced 
by common phosphate of soda in various soluble salts. The com- 
position of these substances is for the most part but imperfectly studied, 
and most of the formulae constructed by Kuhn are exceedingly im- 
probable ; for the details of these experiments, of which an abstract 
cannot well be given, we must refer to the journals mentioned below. 

Phosphate of Soda. — It. F. March an d(l) has confirmed the 
formula 2 NaO, H0 % P0 5 4-24 HO as expressive of the amount of 
water contained in common phosphate of soda. This agrees with 
most of the analyses previously made of this salt, and contradicts 
Malaguti*s statement, that it contains two equivalents more of 
water. Marchand found likewise that the salt, when crystallised at 
a low temperature (0°), contained the same amount of water. 

Phosphate of Lime. — Bbdeker(2) has published some researches 
on crystallised phosphates of lime and protoxide of manganese. — On 
precipitating a solution of chloride of calcium with a slight excess of 
phosphate of soda, dividing the solution and the precipitate into two 
equal parts, adding to one portion as much nitric or hydrochloric 
acid as is just requisite for dissolving the precipitate in the cold, then 
mixing it with the other portion, and allowing the mixture to stand 
quietly in the cold, the amorphous precipitate will, after the lapse of 
48 hours, gradually change into delicate white laminae, exhibiting 
under the microscope the form of very thin, tabular, rhombic prisms. 
These little lamina?, when perfectly washed with water, have the 
formula 2 CaO, 1IO, P0 5 + 4 110(3) ■ they lose no water by desic- 
cation over chloride of calcium or sulphuric acid; at 150° they 
part with 4 equivalents, and with the fifth only at a red-heat; 
by boiling w T ith water they are rendered porous, opaque, and are 
decomposed, with the formation of a solution of acid phosphate of 
lime. 

Piiospliate of Protoxide of Manganese. — By precipitating a solu- 
tion of sulphate of protoxide of manganese w ith excess of phosphate 
of soda, and partially dissolving the precipitate in hydrochloric acid, 
Bbdeker obtained by the same method as is described above w r ith 


(1) J. Pr. Chem. XLYI, 172. 

(2) Ann. Ch.Pharm. LXIX, 20G ; Chem. Gaz. 1849, 138. 

(3) Wohler (Ann. Ch. Pharra. LI, 437) found that the concretions from the stur- 
geons of the Caspian Sea, known by the names of “belugen” stones, had the same compo- 
sition. By passing carbonic acid into phosphate of lime freshly precipitated and suspended 
in water, Percy obtained fine scales (Phil. Mag. [3] XXVI, 194), by allowing the clear 
solution to evaporate spontaneously. To these crystals he had assigned the formula 
2 CaO, IIO, P0 6 + 5 HO. He has now found (Chem. Gaz. 1849, 162) that he made an 
error in his statement regarding the amount of water contained in the salt, and that this 
compound is also represented by the formula 2 CaO, HO, P0 5 + 4 HO. He states, 
moreover, that he has also obtained phosphate of magnesia in the same manner in the 
form of beautiful crystals, crumbling away in warm air, but that lie has not yet ana- 
lysed it. 
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Phosphate reference to the lime-salt, the crystallised phosphate of protoxide of 
° f ideof X ' manganese in the form of plates almost colourless, exhibiting a slight 
m neM B ' light-red hue, highly lustrous, and partly recognisable by the naked 
eye as tabular regular rhombic prisms, the more acute prismatic edges 
being for the most part truncated. Their formula is 2 MnO, 110, 
P0 5 + 6 HO, and they are decomposed like the lime-salt by boiling 
with water. 

Phosphate of Alumina. — H. Ludwig (1) lias, instituted some re- 
searches on the common-phosphate of alumina, and has arrived at the 
following results. The precipitate produced by an excess of common- 
phosphate of soda (2 NaO, HO, P0 5 + 24 HO) in a solution of 
potassa-alum, is not sesquiphosphate of alumina, even in the freshly 
precipitated hydrated state, but after being properly w T ashed with cold 
water, dried and heated, it is represented by the formula 8 A1. 2 0 3 , 
9 P0 3 . 13y dissolving in hydrochloric acid and precipitating by 

ammonia, this compound loses •£- of its phosphoric acid which re- 
mains in solution, together with a small quantity of alumina ; the 
resulting precipitate, when dried in the air, contains ammonia; after 
ignition it corresponds in composition to the formula A1 2 0 3 , P0 6 ; in 
the hydrated state (irrespective of the ammonia), it has the compo- 
sition of gibbsite analysed by Herinann(2). By dissolving the •£ 
phosphate of alumina in hydrochloric acid, and precipitating the 
solution by an excess of acetate of soda at the boiling temperature a 
precipitate is obtained, which, when ignited, is cither A1. 2 0 3 , P0 5 , or 
16 A1 2 0 3 , 15PO rj ; from to P0 5 remain in solution, but the 
whole of the alumina is contained in the precipitate. At the ordinary 
temperature when acetic acid is added to a solution of phosphate of 
alumina in caustic soda, until a slightly acid reaction is exhibited, a 
precipitate is obtained corresponding after ignition to the formula 
16 AJ 2 0 3 , 15 P0 6 . When to a solution of £ phosphate of alumina, 
or of A1 2 0 3 , P0 5 in caustic soda, hydrosulphuric acid is added to 
saturation, or when an excess of sulphide of ammonium is employed, 
the alumina is precipitated as a very basic phosphate, more easily 
soluble in acetic acid than 8 A1 2 0 3 , 9 P0 5 or A1 2 0 3 , P0 5 ; a great 
portion of the phosphoric acid remains in solution. 

Phosphate of Protoxide of Lead. — Gerhardt(3) has published a 
more detailed account of his researches regarding the double salt of 
nitrate and phosphate of lead, which is formed on the addition of 
phosphate of soda to an excess of nitrate of lead. We have already 
communicated the most important points of this paper, in our pre- 
ceding Report I, 262. 


(1) Arch. Pharm. [2] L1X, 10. 

(2) Comp Annual Report for 184/ and 1848, II, 439. 

(3) Lanr. and Gi th. C. R. 1810, 231 ; Ann. Ch. Pharm. LXXII, 83. 
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Double Phosphates. — II. Rosc(l) 1ms published some researches 
on a series of insoluble Rouble salts of common phosphoric acid, con- 
taining an alkali and an alkaline earth. These salts are formed 
with liberation of carbonic acid, by heating the pyrophosphate of an 
alkaline earth with an alkaline carbonate ; it is difficult to obtain 
them pure. By employing an excess of the alkaline carbonate, ft le 
double-salt which is produced may undergo decomposition, and thus 
become mixed with the carbonate of the alkaline earth ; if too small a 
quantity of the alkaline carbonate be employed, the resulting double- 
salt will contain an excess of th.e phosphate ; the composition of these 
compounds depends partly upon the length of time that they are 
washed. They were generally prepared by intimately mixing 1 equi- 
valent of the alkaline carbonate with 1 equivalent of the earthy pyro- 
phosphate, and exposing the mixture to a red-heat, until it ceased to 
lose in weight ; the ignited mass was neither fused nor aggregated by 
the heat employed; it was afterwards heated for some time with 
water, and then washed with hot water. The latter operation was in 
most cases a work of some time, and in some instances it was scarcely 
possible ; in the latter cases, the alkali removed by washing 
was replaced by an equivalent of water. The double compounds, 
when washed as perfectly as possible, were dried at 100°; they 
nearly all exhibited a crystalline structure under the microscope. 
Their preparation and analysis were conducted by Weber. The 
potassa-limc-salt, the soda-lime-salt, and the lithia-lime-salt, had a 
composition corresponding approximately to the proportions of 1 
equivalent of alkali, and 2 equivalents of the earth, to 1 equivalent of 
phosphoric acid. In the case of the soda-lime-salt, it was necessary 
to employ the requisite proportions of pyrophosphate of lime and 
carbonate of soda in its preparation. The results obtaiued with 
the potassa-strontia-, the soda-strontia-, the potassa-baryta-, the soda- 
baryta-, the potassa-magnesia-, and the soda-magnesia-salts, exhibited 
greater discrepancies from the above proportions. — If mixtures of the 
earthy (pyro-) phosphates with the alkaline chlorides, be heated to red- 
ness, and the ignited masses exposed to moist air, chlorine will be 
expelled in the form of hydrochloric acid, and compounds, similar to 
those described above, will be formed ; they are, however, not pro- 
duced in tho moist way, inasmuch as acid solutions, containing earthy 
phosphates, together with alkalies, yield, on addition of ammonia, a 
precipitate containing no alkali. There appears to exist another class 
of double phosphates, which arc soluble in water, and contain per- 
haps 2 equivalents of alkali and 1 equivalent of an earth, to 1 equi- 


(1) Pogg. Ann. LXXVII, 288 ; Berl. Acad. Ber. 1849, 181 ; J. Pr. Client. XLVIII, 78 ; 
Instit.* 1849, 529. Saussure and Berthollet have asserted that they produced a 
soluble and an insoluble double phosphate of potassa and lime in the moist way. (L. 
Gmelin’s Handbook of Chemistry, Vol. Ill, 215.) 
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valent of phosphoric acid ; the existence of such salts would explain 
the fact, that when a mixture of an excess of pyrophosphate of soda with 
carbonate of lime is exposed to a dull red-heat, a mass is produced, 
the aqueous extract of which contains phosphate of lime. 

nietapiiospHoric Acid. — Some researches have been published by 
Fleitmann(l) on the various modifications of metaphosphoric acid. 
He first enters into the property of phosphoric acid in general, of 
assuming various modifications, and the twofold direction in which 
this property is exhibited, namely, in the formation of acids of the 
same composition but of different saturating capacity, and of acids 
differing in composition but possessing equal capacities of saturation, 
such as the different kinds of acids that have been recognised as modi- 
fications of metaphosphoric acid. 

Fleitmann regards the various modifications of metaphosphoric 
acid as depending upon polymerism, and proposes a nomenclature in 
accordance with this view. He distinguishes 


Monomctaphosphoric acid in the compounds 
Di metaphosphoric acid „ „ 

Trimetaphosphoric acid „ „ 

Tetrametaphosphoric acid ,, „ 

Ilexametapliosphoric acid ,, „ 


PO ft + RO 

2 PO fi + 2 RO 

3 PO ft + 3 RO 

4 PO ft + 4 RO 
(i P0 6 + GRO 


Fleitmann determines the composition and name of any modifica- 
tion of metaphosphoric acid, chiefly from the proportion in which the 
bases are present in a double-salt of such an acid. The modification 
investigated by him and Henneberg(2) only forms double com- 
pounds containing 2 equivalents of one base to 1 equivalent of 
another, being represented by the general formula 2 RO, R'O -f 
3 P0 5 ; he therefore calls this acid trimetaphosphoric acid. 

Fleitmann commences with examining the modifications of meta- 
phosphoric acid in those salts which Maddrell(3) obtained as 
insoluble compounds, by heating a base, or one of its salts, with an 
excess of hydrated phosphoric acid. In endeavouring to decompose 
MaddrelPs copper-salt with hydrosulphuric acid, Fleitmann found 
that this salt withstands the action of that acid with the. greatest per- 
tinacity ; that it is, however, easily decomposed by a solution of 
sulphide of ammonium, and likewise, but with more difficulty, by the 
sulphides of sodium and potassium, salts being thereby formed which 
crystallise as easily as those of trimetaphosphoric acid, from which, 
however, they entirely differ. Fleitmann calls the acid contained in 
these salts dimetaphosphoric acid , as its double salts invariably con- 


(1) Pogg. Ann. LXXVIII, 233, 338; Berl. Acad. Ber. 1849, 229 (in abstr.; ; J. Pr. 
Chem. XLIX, 224 ; Ann. Ch. Pharrn. LXXII, 231 ; Instit, 1850, 75 ; Laur. and G erb. 
C. R. 1850, 149. 

(2) Comp. Annual Report for 1847 and 1848, 1, 271. 

(3) Comp. Annual Report for 1847 and 1848, I, 270. 
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tain 1 equivalent of .one base to 1 equivalent of another, its com- Metapho*- 
pounds being consequently represented by the general formula ^SJd. c 
2 BO + 2 PO r> . 

According to Fleitmann, the salt whieh forms the starting-point 
in his investigation of mdtaphosphoric acid, viz., Maddrell’s meta- 
phosphate of copper, is obtained with the greatest certainty in the • 
following manner : For 5 equivalents of phosphoric acid (in the form 
of a standard solution) 4 equivalents of protoxide of copper are taken. 

When the salt is to be prepared on a small scale, the oxide is employed 
in the form of the nitrate, but in more extensive preparations, finely 
powdered pure protoxide of copper is employed. In the latter case, 
the combination of the protoxide with the solution of phosphoric 
acid must be effected as perfectly as possible before the mixture is 
evaporated and exposed to heat ; this is much facilitated by the addi- 
tion of a little nitric acid. The clear solution of the protoxide in the 
solution of phosphoric acid soon becomes turbid during evaporation, 
the syrupy mass first deposits an intensely blue amorphous salt of 
common phosphoric acid, 2 CuO, 110, P0 5 , which rcdissolves par- 
tially on the farther application of heat., when a light-blue pulverulent 
pyrophosphate of copper 2 CuO, 1’0 5 is separated ; on raising the 
temperature still higher, the mass will spirt violently, and the dimeta- 
phosphate of protoxide of copper will begin to form. During its 
separation, it must be diligently removed from the sides of the vessel 
by means of a platinum spatula. The temperature is raised to about 
350° ; the operation is completed when the excess of metaphosphoric 
acid commences to volatilise in dense clouds of vapour. The salt 
obtained in this manner is washed with water, as long as the wash- 
ings exhibit a reaction on litmus paper. The dimetaphosphate of 
copper is obtained by this method as a pulverulent indistinctly crys- 
talline substance ; it may be obtained more distinctly crystalline by 
employing rather more phosphoric acid than the proportion given 
above, and by allowing the salt, which at the full red-heat of a 
Berzelius’ lamp, is redissolved in the excess of phosphoric acid, to 
cool very gradually, and in such a manner that the excess of phos- 
phoric acid, may evaporate freely. The salt then separates in small 
lustrous crystals, particularly if the mass be gently agitated with a 
platinum spatula. The dimetaphosphate of copper, 2 CuO, 2 PO s , 
is bluish- white, insoluble in water, nearly insoluble in most acids and 
alkalies, even w hen concentrated. But it is dissolved pretty easily 
by ammonia, and by concentrated sulphuric acid, w hen heat is applied; 
in the latter case, the acid is at the same time converted into common 
phosphoric acid. (On the copper-salt, compare moreover p. 161.) 

Dimetaphosphate of copper is hardly decomposed by solution of 
sulphide of sodium in the cold, but with great facility at an elevated 
temperature (even below the boiling-point). The liquid, filtered off 
from the sulphide of copper, and freed from any sulphide of sodium 
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Metaphos. by digestion with finely-powdered dimetaphosphate of copper, cannot 
be niade to crystallise on cooling ; by evaporation, it yields indistinct 
(acicular) crystals, and, by gradual addition of alcohol, fine long 
needles of dimetaphosphate of soda . Their formula is 2 NaO, 
2 P0 5 + 4 HO; they dissolve in 7*2 parts' of water, arc insoluble in 
strong alcohol, and scarcely soluble in very dilute spirit ; they lose 
the whole of their water at 100°; the anhydrous salt re-assi in dates 
water with avidity, when exposed to the air, or moistened, with disen- 
gagement of heat. The salt fuses at a faint red-heat, and when 
rapidly cooled, yields common uncrystallised metaphosphate of soda. 
The solution of this salt is neutral, and may be preserved in the cold 
without decomposition ; it becomes acid by lengthened ebullition, and 
the acid passes over into common phosphoric acid ; this transition is 
rapidly effected by boiling the salt with acids. — Dimetaphosphate of 
potassa is obtained in the same manner as the soda-salt, in crystals which 
contain 2 KO, 2 P0 5 -f 2 IIO and dissolve in 1*2 of cold or hot 
water. This salt becomes perfectly insoluble in water and weak acids, 
by exposure to a dull red-lieat, or by fusion which takes place at the 
commencement of a red-heat ; it then contains the same acid as the 
insoluble metaphosphate of soda. — Dinietnphosphate of ammonia is 
prepared in the same way as the two preceding salts ; the decomposi- 
tion of the copper-salt by sulphide of ammonium is greatly accelerated 
by the addition of a slight excess of caustic ammonia. The salt crystal- 
lises in the anhydrous state (2 NH 4 0, 2 PO-) in short prisms, belonging 
to the monoclinometric system ; it dissolves in I '15 of cold and hot 
water, and is more easily soluble in dilute spirit than the potassa- or 
soda-salt. Hence, tolerably concentrated aqueous solutions must be 
employed in order to obtain crystals by means of alcohol. If the 
crystals are exposed for a lengthened period to a temperature of 
from 200° to 250°, they become white and opaque at the edges with- 
out undergoing any loss in weight, the acid passing over into the 
modification contained in the insoluble metaphosphate of soda ; the 
whole of the ammonia cannot be expelled even by a bright red-heat. 

On mixing any of the preceding soluble alkali-salts with an excess 
of nitrate of silver, dimetaphospliate of silver is deposited as a crys- 
talline precipitate, or in crystals when dilute solutions are employed, 
having the formula 2 AgO, 2 PO v This silver-salt fuses at a faint 
red-heat, and solidifies to a clear, transparent glass, perfectly insoluble 
in water. — Dimetaphospliate of lead corresponds to the silver-salt in 
its composition and mode of preparation ; it always contains a slight 
admixture of nitrate of lead, from which it cannot be purified by 
treatment with water. — Dimetaphospliate of baryta separates, on the 
addition of an excess of chloride of barium to a tolerably concentrated 
solution of the soda-salt, sometimes in small acicular crystals; by 
employing dimetaphosphate of potassa, a slightly crystalline precipitate 
immediately forms, which is soluble with ^cat difficulty in water. 
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and is but slightly attacked by acids, even when boiled with them, Metapho*. 
with the exception of concentrated sulphuric acid. The crystallised 
salt is 2 BaO, 2 P0 5 + 4 HO, the water is not perfectly expelled 
even at 150°; it is therefore analogous in composition to dirnetaphos- 
phate of baryta, from which it differs, however, by yielding dimeta- 
phosphate of soda, by digestion with carbonate of soda, while on the 
other hand, the baryta-salt furnishes trimetaphosphate of soda. — Di - 
metaphosphate of lime separates, on mixing dirnetapliosphate of potassa, 
or of soda, with an excess of chloride of calcium, as a crystalline 
precipitate of the composition 2 CaO, 2 PO :> + 4 HO. If the am- 
.monia-salt is employed for its preparation, a double-salt is intermixed 
with it. 

Oil adding sulphate of copper to a concentrated solution of dimeta- 
phosphate of soda, the mixture remains clear for some time ; by 
evaporation in the air, or by addition of alcohol, the dimetaphosphate 
of copper is deposited, which, when once formed, is perfectly insoluble. 

A mixture of tolerably concentrated solutions of protochloride of 
copper, and dirnetapliosphate of soda, deposits after standing some 
tin iv , wi :i the addition of a small quantity of alcohol, small 
roundish crystals of 2 CuO, 2 PO. + 8 lit). — In a similar manner 
dimetaphosphate of protoxide of manganese may be obtained as 
reddish-white crystals, and dimeta phosphate of zinc in colourless 
crystals, both corresponding in composition to the above salt, 2 HO, 

2 PCh-f 8 IIO. The crystallised dimeta phosphate of magnesia, which 
is prepared in a similar manner, appears to be 2 MgO, 2 PO 5 + 0 HO. 

The compounds of dimetaphosphoric acid with strontia, protoxide of 
iron, protoxide of nickel, and protoxide of cobalt, may be obtained in 
the same way; they have, however, not been submitted to closer 
examination. 

Dimetaphosphoric acid exhibits a great tendency to form double- 
salts which invariably contain equal equivalents of the two bases. 

On mixing concentrated solutions of the potassa- and soda-salts with 
chloride of potassium or chloride of sodium, a crystalline powder of 
dimetaphosphate of potassa-sodu , separates either immediately or 
after a little time ; it may be obtained, in larger crystals by evapo- 
rating the aqueous solution. When crystallised, it is NaO, KO, 

2 PO s 4- 2 HO (the water is only expelled partially even at 150°) ; it 
dissolves in 21 Limes its weight of water. By mixing solutions of the 
soda- and annnonia-salts, and allowing the mixture to crystallise by 
spontaneous evaporation or addition of alcohol, crystals of the dimeta - 
phosphate of so da- ammonia NaO, NII 4 0, 2P 0-4-2110 are formed^ 
which lose the whole of their water of crystallisation at 110°. Various 
salts crystallise successively from a mixture; of solutions of equal equi- 
valents of the potassa- and ammonia-salts; Bleitmann considers 
the first of these to be 2 KO, 2 PO- + 2 IIO, in which a portion of 
the KO is replaced by NH,0, and the salt that is last deposited as 

vol. m. M 
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2 NII 4 0, 2 PO fi , in which a portion of the N1I 4 0 is replaced by KO. 
If the insoluble dimetaphosphatc of lead, described above (page 100), 
is treated with an excess of dimetaphosphatc of ammonia, it is con- 
verted into small distinct crystals of dimetaphosphate of lead-ammonia. 
This salt separates likewise immediately on mixing nitrate of lead 
with a sufficient excess of dimetaphosphate of ammonia ; when dried 
in the air, it has the formula PbO, NH 4 0, 2F0 5 ; it is with diffi- 
culty soluble in water, is difficultly attacked by acids, and does not 
lose in weight at 150°. A double-salt of protoxide of lead and soda 
is obtained in a similar manner, which is, however, soon decomposed 
again, and did not furnish concordant results on analysis. — The pre- 
cipitate furnished by chloride of calcium with dimctaphospliate of 
ammonia always contains ammonia ; by employing an excess of the 
latter salt, and crystallising by means of alcohol, dimetaphosphatc of 
lime-ammonia is obtained in spear-like crystalline laminae of the 
formula CaO, NII 4 0, 2 PO- + 2 HO, which arc with difficulty soluble 
in water. — A mixture of tolerably concentrated solutions of 2 equiva- 
lents of dimetaphosphatc of ammonia, and 1 equivalent of proto- 
chloride of copper, deposits, on addition of alcohol, dimetaphosphate 
of copper-ammonia in confused masses of blue acicular crystals, whose 
composition may be generally represented by the formula CuO, 
NH 4 0, 2 P0 6 + 4 HO. Tins salt loses part of its water of crystallisa- 
tion at the common temperature, and half at 100°. In certain cir- 
cumstances, it crystallises with only one-half of the above amount of 
water of crystallisation, and in that state it is a stable salt. — There 
exist, besides, many other double-salts of dimctaphosphoric acid, 
which have, however, been less perfectly investigated. 

On beating a compound of the protoxide of manganese with excess 
of phosphoric acid, an anhydrous dimetaphosphatc of manganese 
is formed in exactly the same manner as the dimetaphosphatc of 
copper (page 150) ; this salt is pink, and possesses the same charac- 
teristic insolubility as the copper-salt; it is but slightly attacked 
by the alkaline sulphides, and yields, on digestion with a solution of 
carbonate of soda, dimetaphosphatc of soda. Anhydrous dimetaphos- 
phate of zinc is obtained in the same manner as a white indistinctly 
crystalline powder ; it redissolves in an excess of phosphoric acid, when 
heated to redness with it, and may be obtained from this solution in 
small distinct crystals, by allowing it to cool slowly, and stirring it 
diligently. 

It could not be ascertained what modifications of mctaphosphoric 
"&cid existed in the compounds of the protoxides of cobalt and nickel, 
of magnesia, baryta, strontia, and lime, prepared according to the 
same method, and which are all represented by the empirical formula 
HO, PO-, as Fleitmann was unsuccessful in his endeavours to dbmbine 
the acid they contained with other bases.- 

When protoxide of lead is heated with phosphoric acid, the salt that 
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separates redissolves in an excess of the acid, before it can be assumed Metapho* 
with certainty that it is actually a metaphosphate* On allowing the 
clear fused mixture to cool gradually, large transparent prismatic 
crystals are, however, obtained, which contain equal equivalents of pro- 
toxide of lead and phosphoric acid ; they are almost perfectly insoluble 
in water, and are decomposed, by boiling with acids, more readily 
than the insoluble metaphosphates above described* This salt is 
easily decomposed by alkaline sulphides in the cold, with the forma- 
tion of uncrystallisable alkali-salts. The soda-salt thus produced is 
tough and elastic when combined with water, and forms, with a large 
quantity of the latter, a slimy mass, which will not alter ; when dried, 
it is a transparent granular mass, which is not hygroscopic. These 
alkali-salts give elastic precipitates with the alkaline earths. Eleit- 
mann considers it probable that the acid, contained in the above lead- 
salt, and in these alkali-salts, is tetranietaphosphoric acid, and that 
the general formula of these salts is 4 HO, 4 PO s . On fusing to- 
gether dimetaphosphate of copper with more than its equivalent of 
dimetaphosphatc of soda, and allowing the mass to cool down gra- 
dual!), Lluvc salts are deposited: trimetapliosphate of soda, which 
may be easily extracted by water, dimetaphosphatc of copper, and a 
double-salt, containing tetrametapliosphoric acid. The deposition of 
the two first may be prevented by the addition, on fusing the mixture, 
of about one-fourth as much free phosphoric acid as is contained in 
the dimetaphosphates employed, and heating to 300° ; the double- 
salt 2 CuO, 2 NaO, 4 PO r> separates, at this temperature, as a bluish- 
white, indistinctly crystalline powder, which yields, on digestion with 
solution of sulphide of sodium, the elastic tough soda-salt. The latter 
is likewise formed by the action of sulphide of sodium on the insoluble 
salts, obtained by heating the teroxide of bismuth, or protoxide of 
cadmium, with an excess of phosphoric acid. Protoxide of silver fuses, 
with an excess of phosphoric acid, to a clear glass, with the same ease as 
protoxide of lead; the mixture, when gradually cooled, deposits with 
difficulty small lustrous crystalline scales which are insoluble in 
water, and are easily decomposed by a solution of sulphide of sodium, 
with the formation of the common (dqliquescent) metaphosphate of 
soda. 

The latter salt yields, when mixed with an excess of chloride of 
ammonium, and afterwards with alcohol, a syrupy precipitate, in 
which soda and ammonia are contained in very variable proportions. 
Fleitmann considers it probable that the common (deliquescent) 
metaphosphate of soda may contain hexamctaphosphoric acid, the 
compounds of which are represented by the general formula *6 RO, 

6 PO f> . — He views the acid, contained in the insoluble alkaline meta- 
phosphates, as monometaphosphoric acid, as it does not appear to form 
double salts. 

The following would be a general view of the formation of the 

m 2 
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various modifications of metaphosphoric acids, as adopted by Bleit- 
mann : mottometaphosphoric acid is produced by the action ol‘ the 
three alkalies; it is always formed when equal equivalents of potassa 
and phosphoric acid are ignited together ; it is obtained in combina- 
tion with ammonia, by heating dimetaphosphate of ammonia to 250°. 
jDhnetaphosphoric acid is produced by heating together equal equiva- 
lents of phosphoric acid and protoxide of copper, protoxide of zinc, or 
protoxide of manganese. — 7Wmetaphosphoric acid is only formed in 
the crystallisation of a fused mixture of equal equivalents of phos- 
phoric acid and soda, by allowing it to cool gradually. — TetramvUx- 
phosphoric acid is produced by the action of protoxide of lead, teroxide 
of bismuth, and protoxide of cadmium, or a mixture of equal equiva- 
lents of protoxide of copper and soda. — //c.JY/mctnphosphoric acid is 
lormed by the ignition of hydrate of phosphoric acid, by the rapid 
cooling of the fused soda-salt, and by the action of protoxide of silver. 

In conclusion, Elcitmaun inquires, why the action of different 
bases* on phosphoric acid should produce various modifications of 
inctaphosphoric acid, lie believes this to be dependent on the cir- 
cumstance that bases have a tendency to combine under certain con- 
ditions with either 1, 2, or more equivalents. Thus, for instance, 
protoxide of copper is ^ndowed with the capacity and tendency to 
form double atoms in preference to other compounds. 

Combinations of Phosphorus with the* Halogens. — Gladstone(l) 
has made some researches on the combinations of phosphorus with 
halogens. Terchloridc of phosphorus may he obtained by tilt', action 
of phosphorus on the chlorides of copper and iron, but not by its 
action upon protochloride of lead. Ecntabromide of phosphorus is 
decomposed at 100°, and by the action of a current of dry air into 
terbromide of phosphorus and free bromine. — Oxibromide of phos- 
phorus, PBr 3 0 2 , is obtained by decomposing the pentabromide of 
phosphorus by moist air, heating the resulting reddish viscid fluid, to 
expel the hydrobromic acid, and distilling it at about 180°, when it 
passes over as a colourless, dense liquid, boiling between 170° and 
200°. It is not miscible with water, by which it'is however slowly 
decomposed into, phosphoric and hydrobromic acids, accompanied 
generally by the formation, of a small quantity of a brown, resinous 
substance; it is soluble in oil of turpentine, ether and concentrated 
sulphuric acid, and may be repreeipitated from the latter solution by 
water; it is decomposed by nitric acid, with evolution of bromine. 
A compound of apparently the same composition as the fluid oxibro- 
mide of phosphorus, W'as formed several times in small quantities, 
under circumstances not thoroughly investigated, in the distillation 
of terbromide or oxibromide of phosphorus (when it remained behind 


(1) Phil. Mag. [3J XXXV, 345; J. Pr. Chein. XLIX, 40. 
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in the retort) and by the action of the air on imperfectly closed penta- 
bromide of phosphorus. It forms colourless crystals, which arc de- 
composed by water; it fuses and evaporates at a moderate temperature; 
it does not, however, rc-solidify on cooling, but remains as a fluid 
possessing the properties of oxibromide of phosphorus. By the 
action of dry hydrosulphuric acid on pentabromide of phosphorus, a 
dense liquid is produced, which boils at about 200 ° without undergo- 
ing decomposition, and the composition of which was found to corre- 
spond approximately to the formula, 3 PB 13 + PS 3 ; Gladstone has 
however left it undecided whether this body is not a mixture of two 
different substances, possessing nearly the same boiling-point. 

Pentaclilorlde of Phosphorus. — Persoz and Bloch have published 
some short notes on the compounds of' pentachloride of phosphorus 
with various acids. — In their first communication (1) they state the 
following facts. By the action of concentrated nitric acid on penta- 
ehloridc of phosphorus there is formed, besides phosphoric acid, a 
compound containing chlorine, nitrogen and oxygen. Nitrous acid 
and pentachloride of phosphorus form anhydrous phosphoric acid, and 
a complicated combination of chlorine, nitrogen and oxygen. The 
action of nitric acid, or nitrous acid, upon tercliloride of phosphorus 
is attended by very violent explosions. By passing the vapours of 
pentachloride of phosphorus over sulphate of protoxide of mercury, 
heated in a glass tube, the compound PC1 5 + S0 3 ( chlorophosphate 
acisulfurique) is formed ; this compound is liquid at the ordinary 
temperature, and possesses a constant boiling-point ; it is decom- 
posed, when heated with water, into sulphuric, phosphoric, and hydro- 
chloric acids. If pure and dry sulphurous acid be passed into penta- 
ehloride of phosphorus, these two substances combine to form a white 
volatile liquid( 2 ), which, when pure, has the composition PCI. + 2 S0 2 
( 1 chlorophosphate biacisuf arena '); this compound is decomposed by 
water into phosphoric, hydrochloric, and sulphurous acids. By 
passing the vapour of pentachloride of phosphorus over a layer of 
anhydrous phosphoric acid, these substances combine, forming a 
colourless liquid, which probably is PC1 5 + P0 5 ( chlorophosphate 
aciphosphurique) , and is decomposed -by water into hydrochloric and 


(1) Conipt. Rend. XXV1IT, 86 . 

( 2 ) This compound was also obtained and subjected to a closer examination by 
Kremers. He states that on passing dry sulphurous acid over pentachlpride of phos- 
phorus. a great amount of heat is liberated, and a greenish-coloured fluid is formed, 
which evolves a little sulphurous acid upon rectification. The distillate has the compo- 
sition PCI 5 + 2 S0 2 ; its sp. gr. is 1 *(»(»7 at 11° C, its boiling-point 100° C ; it is pellucid, 
attracts water with avidity, violently attacks 1 lie eyes and respiratory organs, and 
refracts light powerfully. It dissolves iodine, with a red colour, and also pentachloride 
of phosphorus, pretty readily; the latter crystallises out again, almost completely, after 
sometime, at the ordinary temperature, in transparent four-sided plates. \Vhcn treated 
with sulphurous acid, this distillate absorbs another equivalent, which escapes again, 
however, at the ordinary temperature. (Ann. Cli. Pharm. LXX, 297 ) 
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Penta- phosphoric acids (1). — In a second communication (2) they state that 
they have obtained, moreover, the following compounds: a combi- 
phorus. nation of pcntachloride of phosphorus with tungstic acid PCl B -t-W() g 
(chlorophosphate acitungstique), which is liquid above 0°, but crystal- 
lises in lamina? by immersion in a freezing mixture of ice and salt, 
and boils at 95° ; a liquid uncry stall isable compound of pentachloride 
of phosphorus with arsenious acid, boiling at 110°; a complex liquid 
substance, boiling at 85°, and prepared by the action of pentachloride 
of phosphorus on bisulphide of arsenic (realgar). 

Metallic Phosphides. — Schrbttcr(3) has made some communica- 
tions on the compounds of phosphorus with metals, obtained by 
direct combination. The metals were employed, as far as possible, 
in the state of fine powder, as obtained by reduction with hydrogen ; 
they were introduced, on a small porcelain boat, into a glass tube, 
closed at the lower extremity by mercury, and filled with phosphorus- 
vapour, and then gradually heated until action ensued. It was 
necessary, in some cases, to pulverise the combination resulting from 
the first action, and to heat it once more in phosphorus-vapour. — 
Palladium, platinum, nickel, cobalt, iron, copper, manganese and 
iridium enter into combination with phosphorus, at a temperature 
somewhat below a red-heat, accompanied by a lively evolution of light ; 
the combination of zinc and tin is not attended by this phenomenon ; 
their combinations, as well as those of the first-named metals, with 
phosphorus, are not decomposed at a higher temperature. Silver and 
gold also combine with phosphorus without evolution of light, the re- 
sulting combinations are however decomposed at a higher temperature. 
The following compounds were submitted to a closer examination : phos- 
phide of palladium , PdP, silvery-white, brittle and crystalline ; sp. gr. 
8*25, attracts moisture from the air, by which it is completely decom- 
posed, is easily soluble in nitric acid, and only slightly acted on by hy- 
drochloric acid. Phosphide of platinum, PtP, grey, possessing metall ic 
lustre ; sp. gr. 8 ’77, docs not attract moisture from the air, is not 
soluble in hydrochloric acid, but easily so in nitrohydrochloric acid. 
Phosphide of nickel, Ni s P, is whiteish-grey, crystalline, possessed of 
high metallic lustre ; its sp. gr. is 5'99 ; it is insoluble in hydrochloric 
acid, and easily soluble in nitric acid. Phosphide of cobalt, Co :! P, is 
similar to phosphide of nickel ; its sp. gr. is 5-62. Phosphide of 
copper, Cu 4 P, is formed by the repeated action of phosphorus upon 
copper ; by lengthened fusion in a perfectly closed crucible, filled with 
carbon, it is converted into Cu G P, which is lustrous, brittle, has the 
sp. gr. 6-75, is but slightly altered by hydrochloric acid, and easily 

(!) Gerhardt (in liis and Laurent’s Conipt. Rend, des Trav. Chim. 1850—5)) 
believes this compound to be nothing else than oxichloridc of phosphorus (PCI, O.,). 

(2) Compt. Rend. XXVIII, 389. 

(3) Wien. Acad. Ber. May, 1849, 301. 
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dissolved by nitric acid. Besides these, Sch rotter examined phos- 
phide of iron , Fe 2 P ; phosphide of manganese , Mn 0 P, sp. gr. 4*94, in- 
soluble in hydrochloric, but readily soluble in nitric acid; phosphide 
of iridium, IrP; phosphide of zinc , Zn 3 P, grey, sp. gr. 4-76, easily 
soluble in hydrochloric acid ; phosphide of tin , Sn 2 P, perfectly white, 
highly divisible and brittle, sp. gr. G*56, easily soluble in hydrochloric 
acid, not acted on by nitric acid; phosphide of silver, Ag 2 P 3 , which is 
obtained with difficulty, as the phosphorus is expelled again if the tem- 
perature be a little too high ; it is blackisli-grcy, has the sp. gr. 4‘G3, is 
insoluble in hydrochloric acid, and easily soluble in nitric acid; and 
phosphide of gold, Au 2 P 3 , which requires the same precautions in its 
preparation ; it is grey, its sp. gr. is 6 *67, it is not attacked by hydro- 
chloric acid, nitric acid oxidises the phosphorus, leaving the gold 
behind. 

sulphur. — Brame(l) has published some researches and vicw r s 
with reference to the different states of sulphur, concerning which we 
must refer to the original communication. They are in accordance 
with his views of an utriculary state of matter (2), and do not con- 
tribute much to extend our present positive knowledge with regard to 
sulphur. Brain c assumes that sulphur can only exist in two different 
states ; he has, how r ever, deferred to a future period the more definite 
exposition of his views on this point. 

Hyposulphite of Soda. — A paper published by Faget(3) on the 
preparation of hyposulphite of soda, contains nothing new' worthy of 
note. 

Sulphurous Acid. — Hanson (4) has investigated several salts of 
sulphurous acid. — He prepared sulphite of potassa by passing the 
acid into an aqueous solution of potassa, until the liquid smelt power- 
fully of the gas ; the liquid, mixed with ether, in a perfectly closed 
vessel, deposited, during a period of some weeks, a white crystalline 
precipitate, containing an amount of sulphurous acid corresponding 
to the formula K0,S0 2 +1I0. — By passing sulphurous acid into 
water, containing freshly precipitated sesquioxide of chromium in 
suspension, until a clear green solution was formed, and subsequently 
boiling the latter, I) an son obtained sulphite of sesquioxide of chro- 
mium as a green powder, of the composition 2 Cr 3 0 3 , 3 S0 2 + 1G HO. 
— Sulphite of lithia was prepared by the action of sulphurous acid 
upon carbonate of lithia, suspended in w ater, and adding alcohol to 
the resulting solution, or boiling it, when white feathery crystals, 
LiO, SOg + 6 HO, were deposited. — Sulphite of teroxide of bismuth 


(1) Instit. 1849, 394. (2) Compare p. 7 of this Animal Report. 

(3) J. Pharm. [3] XV, 333. 

(4) Chcm. Soc. Qu. J. 11,205 ; Ann. Ch. Pliarm. LXXU, 228; Laur. and Gcrli. 
C. R. 1849, 213. 
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was prepared by the lengthened action of aqueous sulphurous acid on 
freshly precipitated teroxide of bismuth (assisted by frequent agita- 
tion) ; the resulting straw-coloured precipitate became nearly white 
when dried ; its .formula is BiO^, S0 2 . 

Sulphuric Acid. — With reference to the preparation of sulphuric 
acid, compare page 154. 

Bineau(l) has arranged the results of his former experiments (2) 
on the sp. gr. of mixtures of sulphuric acid and water, in the form of 
the annexed table, A representing the sp. gr. in degrees according to 
Baume’s areometer, B the sp. gr., water being taken as unit, C the 
percentage of the monohydrated, and D of anhydrous sulphuric acid. 
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Some observations have been made by Waekenr odcr(3) on the 
crystallised hydrate of sulphuric acid 2 I10 + S0 ;v The most per- 
fect crystals are obtained from an acid containing (like rectified sul- 
phuric acid) rather more water than the hydrate ilO + S0 3 ; the 
crystals are rhombic prisms of about 105° ;.:id 75°; they fuse to a 
liquid, the sp. gr. of* which at 8°, is 1*781, and which solidities 
perfectly at +4°. 


(\) Ann. Ch. Phys. [3] XXVI, 123; J. Pharm. [3] XV, 115; Ann. Ch. Pharm. 
LXXU, 226. 

(2) Compare Annual deport, for 1817 and 1818, VoJ. 1, 371. 

(3) Arch. Pharm. [2j LV1IJ, 23. 
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selenium. SeicniteH. — J. S. Muspratt(l) lias examined various 
salts of selcnious acid. — Neutral selenite of potassa was prepared by 
saturating carbonate of potassa with selcnious acid and evaporating 
rapidly : it can only be obtained pure with difficulty, as traces of 
selenium easily separate; it is easily soluble in water, nearly insoluble 
in alcohol, by which it is separated from its aqueous solution in the 
form of an oil ; it has a disagreeable taste, an alkaline reaction, and 
is very deliquescent. Biselenite of potassa forms crystals of silky 
lustre of the formula KO, Se0 2 + II0, Se0 2 ; it crystallises best 
(over sulphuric acid) when carbonate of potassa is saturated by selc- 
nious acid in such a manner that the liquid acquires only a slightly 
acid reaction ; it is precipitated from its aqueous solution by alcohol, 
as an oily mass which soon becomes crystalline ; wdien heated it 
evolves water and selcnious acid, the neutral selenite remaining be- 
hind. Quadriselenite of potassa could not be obtained in a tit state 
for analysis. — Neutral selenite of soda could not be obtained from its 
aqueous solution in combination with w ater of crystallisation ; it is 
precipitated by alcohol. Biselenite of soda forms spear-shaped 
crystals, IsaO, Sc0 2 + 110, Se0 2 + 2 110. A solution of this salt in 
selcnious acid deposited by spontaneous evaporation acicular crystals 
of quadriselenite of soda , NaO, Se0 2 +3 (llO, Sc0 2 ) + II0, which 
were not deliquescent. — Selenite of ammonia , NIl^O, Se0 2 is obtained 
in splendid lustrous, deliquescent crystals, by passing ammoniacal 
gas into an alcoholic solution of selcnious acid. On addition of a drop 
of strong solution of ammonia to crystallised selcnious acid, combina- 
tion immediately ensues, attended by a considerable disengagement 
of heat, and sometimes by the separation of selenium. — When car- 
bonate of magnesia is treated with selenious acid, selenite of magnesia 
remains behind, which dissolves in boiling w T atcr, and crystallises from 
this solution in rhombic prisms MgO, Se0 2 -f-3 HO. — Selenite of 
alumina is obtained as an amorphous powder, having, when dried 
over sulphuric acid, the formula A1 2 0.., 3 Sc0 2 +I10, by precipitating 
a solution of alum w-ith a neuti’al selenite of an alkali. — Selenite of 
. sesquioxide of chromium, Cr.,0 ; >, 3 Se0 2 , is obtained as a green amor- 
phous powder when sesquichloridc of chromium is decomposed by 
selenite of ammonia. — Selenite of sesquioxide of iron, 1V 2 0 3 , 3 Se0 3 + 
4 llO, is formed in a similar manner as a yellow precipitate. — Selenite 
of protoxide of manganese , MnO, Se0 2 -f 2 110, is produced by treat- 
ing carbonate of manganese with sqlenious acid; it it a white sandy 
powder, insoluble in water, yielding w ith cold hydrochloric acid a colour- 
less, with hot acid a pale-red solution. — Selenite of nickel is precipi- 
tated from solution of sulphate of nickel, by selenite of potassa, as a 
greenish powder of the formula NiO, Se0 2 + 2 1IO, becoming white 
by desiccation. — Selenite of zinc is obtained in a similar* manner as a 
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(1) Chcin. Soc. Qu. J. 11, 52 ; Ann. Ch. Pliarm LXX, 274 (in abstr.). 
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white crystalline powder, ZnO, Se0 2 + 2HO, which parts with water 
when heated and fuses to a yellowish liquid. Protochloride of cadmium 
produces with selenite of ammonia an anhydrous and gelatiuous 
precipitate, which becomes orange- coloured by exposure to the 
air, and furnishes a reddish-yellow sublimate when heated in a test- 
tube. — Muspratt found that the copper-salt, precipitated from a hot 
solution of sulphate of protoxide of copper by biselenite of ammonia, 
was composed according to the formula 3 (CuO, Se0 2 ) + IIO. 

iodine. — In a paper (which has only been published in abstract), 
on the state in which iodine is contained in marine plants and other 
natural productions, Dorvault(l) arrives at the conclusion that this 
element exists in them in combination with potassium. A. Vblckcr(2) 
found iodine in the ash of specimens of Armeria maritima, that had 
grown near the sea; he detected traces of fluorine in the ash of this 
plant obtained from any locality. Genteles(3) found iodine in the 
aluminous slate of Latorp in Sweden. 

The presence of iodide of cyanogen in commercial iodine, referred 
to in our former Report (Vol. 1, 289), has also been observed by 
Klobach(4). From 80 pounds of iodine from Hamburg, he obtained, 
by mixing it with mercury and subliming, besides iodide of mercury, 
12 ounces of iodide of cyanogen in crystals an inch in length. 
Goepel(5) has investigated the spontaneous decomposition of tincture 
of iodine, and has found that in a tincture prepared from 1 part of 
iodine to 16 of alcohol (of 90 Tr.) at a gentle temperature with 
exclusion of light, and afterwards preserved in the cold and dark, the 
decomposition in a period of three months affected only 1 per cent of 
the iodine contained therein. 

Iodide of potassium. — Sch6nbein(6) has enumerated several sub- 
stances which, when mixed with iodide of potassium, decompose 
the latter in the dry way with separation of iodine. Dry arsenic 
acid, even in the cold, liberates some iodine ; at a higher temperature 
abundant vapours of iodine are disengaged (3 As0 5 + 2 KI = 2 [KO, 
AsO s ] + As0 3 + 2 I) ; the latter is likewise effected at a higher tem- 
perature by antimonic acid. Chromic acid, even in the cold, effects . 
the separation of iodine; this is also the case with bichromate of 
potassa, molybdic and tungstic acids ; v stannic, titanic, and uranic 
acids produce the same effect with the aid of heat. On projecting 
dry pulverised iodide of potassium into fused anhydrous phosphoric 
acid, a violent disengagement of iodine takes place, attended by a 
transient ignition ; fused hydrate of phosphoric acid liberates iodine 


(1) Compt. Rend. XXVIII, 66; J. Pharm. [3] XV, 209. 

(2) Chera. Gaz. 1849, 409; Tnstit. 1849, 406. 

(3) From the Reports of the Stockh. Acad. 1848, 131, in Arch. Ph. Nat. XI, 230; 
Chem. Gafc. 1850, 4G. 

(4) Arch. Pharm. [2] LX, 34. 

(6) Pogg. Ann. LXXVIII, 513. 


(5) Arch. Pharm. [2] LX, 29. 
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abundantly from iodide of potassium ; this reaction is accompanied 
by the phenomenon of flame and the formation of a considerable 
quantity of hy dr iodic acid. Silicic and boracic acids effect a percept- 
ible disengagement of iodine- vapours at an elevated temperature, 
when atmospheric air or oxygen are present. Sesquichloride of iron, 
sulphate of sesquioxide of iron (Fe 2 0 3 , 3 S0 3 ), and other salts of 
this oxide, as also ferricyanide of potassium and salts of the pro- 
toxide of copper separate iodine from iodide of potassium even in the 
cold. — The above-mentioned substances effect the corresponding de- 
compositions with bromide of potassium but with less facility (silicic 
and boracic acid exhibit scarcely any action, however high the tempera- 
ture). Of the metallic chlorides, those of potassium and sodium’ are 
not decomposed by any of the above agents, even at a high tempera- 
ture; chlorine is, however, expelled from the chlorides of barium, 
strontium, calcium, or magnesium by these substances, particularly 
by bichromate of potassa, at an elevated temperature. 

Hydriodlc and Hydrobromic Acids. — For the preparation of 
gaseous hydriodic and hydrobromic acids, Menc(l) recommends the 
addition ol 5 parts of iodine or bromine to 4 parts of crystallised 
hypopliosphite of lime and one part of water ; hydrobromic acid is 
disengaged at the ordinary temperature and hydriodic acid with the 
aid of a gentle heat. (CaO, PO + 4 IIO + 4 I = CaO, P0 5 + 4 HI). A 
still better method for the preparation of these gases, according to 
this chemist, consists in moistening 6 parts of crystallised sulphite 
of soda with 1 part of water, adding 3 parts of iodine or bromine, 
and then applying heat (NaO, SOo+ HO + I = NaO, S0 3 -f-Hi). — 
Gladstone(2) recommends the action of iodine or bromine upon 
hyposulphite of soda, moistened with a little water (NaO, S 2 0 2 + 
IIO + Hr = NaO, S0 3 -f S + liBr) ; the application of beat is neces- 
sary in the preparation of hydriodic acid by this method. 

ciiiorine. — Laurcnt(3) has communicated the following experi- 
ment as a contribution towards the determination of the equivalent of 
chlorine, and as a reply to the question, whether it be a multiple of 
the equivalent of hydrogen. Two glass flasks of about equal size 
arc placed in the two pans of a balance, one of which is loaded in 
addition with 5*38125 grammes in weights ; the whole is then brought 
into a state of equilibrium by counterpoises. 4*050 grammes of the 
weights are then removed, and an equal weight of pure silver is put 
into the flask on the same pan, equal quantities of nitro-hydrochloric 
acid are now introduced into the two flasks and evaporated (whereby 
the silver in the one is converted into chloride of silver) ; both the flasks 
are then heated, until the chloride of silver in the one fuses. They 


(1) Compt. Rend. XXVIII, 478 ; Instil. 1849, 113; J. Pr. Clicm. XLVII, 126. 

(2) Loc. cit. 164. (3) Loc. cit. 153. 
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are then placed on the balance in their respective pans ; on removing 
the remainder of the weights (1*33125 grm.) equilibrium will be 
restored as before. This experiment shows that the equivalents of 
silver and chlorine stand to each other in the relation of 4*050 to 
1*33125, i. e. of 108 to 35*5. 

The property possessed by chlorine-water of converting chloride of 
lead into binoxide of lead, and chloride of manganese into the bin- 
oxide of that metal, under the influence of solat* light, is based, ac- 
cording to Millon(l), upon the formation of liypochlorous acid which 
can only exist together with the hydrochloric acid simultaneously 
formed, when a large quantity of water is present. He calls atten- 
tion to the similarity of the formulae 110 and CIO, HS and CIS ; the 
latter compound he views as hydrosulphuric acid, in which 11 is 
replaced by Cl, and he considers that this view explains why the com- 
pound of chlorine with the largest amount of sulphur, could only 
contain equal equivalents of the two elements. 

Hydrochloric Acid. — According to N. W. Fischer(2), chlorine is 
liberated from an aqueous solution of hydrochloric acid, when the 
latter is exposed in a closed bottle for a lengthened period to the 
influence of the sun’s rays ; in the presence of a small piece of gold- 
leaf the formation of solution of gold is observed, under these circum- 
stances, after the lapse of a few hours. 

chlorate of soda. — Winckler(3) has communicated the results 
of his experience in the manufacture of chlorate of soda, lie recom- 
mends its preparation by the decomposition of acid tartrate of soda 
by chlorate of potassa ; the directions given by him do not differ 
materially from those previously given by other authors, more parti- 
cularly by Wittstein. 

Fluorine. — Louyet(4) has instituted some experiments on the 
equivalent of fluorine. Berzelius had obtained, as a mean of several 
experiments, from 100 pure (artificially prepared) fluoride of cal- 
cium 175 sulphate of lime; Louyet obtained, as mean, from 100 
pure fluorspar, or artificially prepared fluoride of calcium, 173*53 
sulphate of lime, which would lead to the number 19*2 as the 
equivalent of fluorine. Louyet conjectured that fluoride of calcium 
might perhaps not be perfectly decomposed by sulphuric acid. He 
prepared pure fluoride of sodium, and decomposed this by sulphuric 
acid; 1 grm. of fluoride of sodium gave 1*086; 1*683 and 1*685 of 
sulphate of soda, which is more than should be obtained according to 
the equivalent given above (1*680 being the theoretical quantity). 
Louyet therefore instituted some experimentswith perfectly transparent 


(1) Compt. Itand. XXVIII, 42; Instit. 1819, 29. 

(2) J. Pr. Chem. XLVITI, 70. (3) Jahrb. Pr. Pharm. XVIII, 35. 

(0 Aim. Ch. Plivs, [3] XXV, 291; J. Pr. Chcm. XLVII, 104 ; Ann Ch. Pharm. 

LXX, 234 (in abstr.j ; Instit. 1849, 2. 
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anil pure fluorspar, on which he allowed sulphuric acid to act at first in 
tlit* cold, until perfect solution was effected, after this he evaporated it 
to dryness and heated it to redness ; he thus obtained from 1 of fluor- 
spar 1*742, 1*744, 1*745, 1*744, 1*7435, 1*7435, or a mean of 1*7436 
of sulphate of lime; from these experiments he determined the equi- 
valent of fluorine as =19, the theoretical amount of sulphate of liine 
corresponding to which is 1*74358. From 1 grin, of fluoride of 
barium he obtained (by solution in nitric acid and precipitation by 
sulphuric acid) 1*332, 1*331, 1*330 sulphate of baryta (F=19 
requires 1*3309). 1 grin, of artificially prepared fluoride of calcium 

gave from 1*741 to 1*743 sulphate of lime. 5 grins, of fluoride of load 
gave G*179, 6*178, 6*178 of sulphate of lead (F = 19 requiring 

6*1828) ; Louyet does not consider the latter experiments as decisive, 
as the equivalent of lead itself is not very accurately known, and the 
fluoride of lead employed might perhaps have still contained some 
hydrofluoric acid, lie maintains that the equivalent of fluorine must 
be expressed by 19, a simple multiple of the equivalent of hydrogen. 

Nitrugrcn. — For the preparation of pure nitrogen, Coren windcr(l) 
recommends heating a mixture of nitrite of potassa and chloride of 
ammonium, instead of the nitrite of ammonia which is difficult to 
obtain. The vapours, formed by the action of 10 parts of nitric acid 
upon 1 of starch, arc passed into an aqueous solution of caustic potassa 
of 1*38 sp.gr., until it has an acid reaction, caustic potassa is then added 
until the reaction is distinctly alkaline; for the preparation of nitro- 
gen, 3 volumes of concentrated solution of chloride of ammonium are 
added to 1 volume of the above liquid, which may be preserved 
without undergoing decomposition. The mixture is gently heated, 
and the gas, which is disengaged with regularity, is passed through 
dilute sulphuric acid, to remove a small admixture of ammonia. 

Protoxide of Nitrogen. — Desprctz(2) observed that liquid pro- 
toxide of nitrogen assumed tin*, spheroidal condition as well in a plati- 
num dish at the ordinary temperature as in one at a red-lieat; when 
exposed in a silver capsule, upon a hot stone, under the bell of the 
air-pump, liquid protoxide of nitrogen was soon converted into a 
snow-like mass. 

Nitric Acid. — Devillc(3) has obtained anhydrous nitric acid, by 
allowing perfectly dry chlorine to act upon nitrate of silver. He 
allows the chlorine, retained in a glass gasometer by means of sul- 

(1) Ann. Ch. Pliys. [3] XXVI, 296; J. Pharm. [3] XVI, 197; Ann. Ch. Pharm. 
LXX11, 223; J. Pr. Chem. XLVII, 464 ; Phil. Mag. [3] XXXV, 317; Chem. Gaz. 
1849, 347. 

(2) Compt. Rend. XXVIII, 143; Instit. 1849, 67; J. Pharm. [3] XV, 177; J. Pr. 
Chem. XLVII, 466. 

(3) Compt. ltend. XXVIII, 257 ; Instit. 1849, 57 ; J. Pharm. [3] XV, 207 ; J. Chinn 
Med. [3] V, 242; J. Pr. Chem. XLVII, 185; more in detail Ann. Ch. Phys. [3] 
XXV11I, 241 ; Aim. Ch. Pharm. LXX1V, 96. 
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phuric acid, to pass exceedingly slowly over chloride of calcium, then 
over sulphuric acid, and finally over well-dried nitrate of silver, which 
is previously heated to 95°, and then for a length of time to 58 — 66°. 
The products of decomposition pass into a U-shaped tube, the lower 
part of which is cooled down to — 21°, in which are deposited, besides 
a very volatile liquid (nitrous acid ?), crystals of nitric acid, while 
oxygen escapes. The connections of the apparatus, which arc exposed 
to the action of nitric acid, cannot be made by means of caoutchouc 
tubes, but must be effected by fusion of the glass before the blow- 
pipe. Anhydrous nitric acid, N0 5 , crystallises in colourless rhombic 
prisms of about 60° and 120°, and in six-sided columns derived from 
this form ; it fuses at from 29° to 30°, and boils at from 45° to 50°, 
decomposition ensuing at a temperature approaching the boiling- 
point ; it evolves much heat with water, in which it dis^blvcs without 
colouration or evolution of gas, forming hydrated nitric acid. Its 
analysis agreed with the formula N0 5 . 

Dumas(l) has observed that the crystals, when scaled up in a 
glass tube and left to themselves, fuse, and that in endeavouring to 
make the fused mass crystallise again, by means of a freezing mixture, 
an explosion ensued, and the tube was shattered to pieces. 

Atmospiicric Air. — H. and A. Schlagin weit(2) have made some 
investigations on the amount of carbonic acid contained in the air in 
the Eastern Alps. They found 10000 volumes of air contained be- 
tween 3*2 and 5*8 voftnncs of carbonic acid ; they observed a pro- 
gressive increase in the amount, up to an altitude of 3336 meters, 
but they believe that they approached there to the maximum-limit. 
They determined the carbonic acid by passing the dried air (from 3331 
to 5905 cubic centimeters) over potassa, and determining subsequently 
the increase in weight of the latter. The increase produced by the 
quantities of air employed was too small (3 to 6 inilligr.) to admit of 
deducing definite conclusions respecting the variations of the amount 
of carbonic acid in the atmosphere(3). 

Fresenius(4) has examined the amount of ammonia contained in 
atmospheric air. He passed air through dilute hydrochloric acid for 
a period of 40 days (in August and September, 1848), by means of 
one aspirator during the day-time, and another during the night ; 
after the completion of the experiment, the amount of ammonia was 
determined in the hydrochloric acid liquid, by means of bichloride of 


(1) Compt. Rend. XXVIII, 323 ; Instit. 1819, 99. 

(2) Pogg. Ann. LXXVI, 442 ; Arch. Pharm. [2] LIX, 291. 

(3) Compare Ann. Ch. Pharm. LXXII, 21(5. 

(4) J. Pr. Chein. XI/ VI, 100; Ann. Ch. Phys. [3] XXVI, 208; J, Pharm. [3] XV, 
311; Ann. Ch. Pharm. LXXII, 218 (in the latter reference attention is called to the 
circumstance that finely divided chloride of ammonium, suspended in a large volume of 
air, may be easily carried through a liquid). 
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platinum, as platinum, and a perfectly similar determination was 
made with an equal quantity of hydrochloric acid, through which no 
air had been passed. 

345250 cubic centimeters of day-air . . . gave 0*00206 grm. of platinum. 

344250 „ night-air 0*00223 „ 

Hydrochloric acid and bichloride of platinum alone „ 0*00182 „ 

From these experiments, Frescnius calculates the amount of 
ammonia, yielded by air alone, at 0*098 parts by weight to 1000000 
parts of air in the day, and at 0*169 parts by weight at night. 
Griigcr(l) found 0*333 parts, and Kemp(2) even as much as 3*68. 

Ammonia. — Mohr (3) has communicated some experiments on the 
preparation of solution of ammonia, particularly with regard to the 
amount of ammonia that is expelled from chloride of ammonium by 
various quantities of caustic lime, the distillation being continued 
until the mixture becomes dry, without being heated to redness. The 
results of his experiments were, that 5 parts of caustic lime to 4 parts 
of chloride of ammonium is the smallest proportion by which the 
p, L'KXt viCt, imposition of the chloride of ammonium can be effected ; 
in employing equal quantities of lime and chloride of ammonium, 10 
per cent of the latter remain undecomposed, and 20 per cent if one- 
half the quantity of lime be employed ; the smallest possible quantity 
of water necessary for the operation must be employed, and the 
quantity used should be equal to the weight of the chloride of 
ammonium. 

Sulphide of Nitrogen. — In a paper on sulphide of nitrogen and 
the inorganic lep amides (compounds which may be considered as acid 
+ ammonia — water), Laurent(l) denies the existence of sulphide of 
nitrogen ; he states that the substance designated by this name is a mix- 
ture containing hydrogen and about 10 per cent of oxygen, and from 
which sulphide of carbon extracts a yellow crystalline body, S 2 1IN, 
which yields, by the assumption of 3 atoms of water, hyposulphite of 
ammonia. lie has, moreover, communicated his views respecting the 
products of the action of ammonia upon chlorides, anhydrous sul- 
phuric acid, &c. His conjectures, that many of these products 
which have hitherto been considered as true compounds are mixtures, 
and his statement respecting the substances of which they are likely 
to consist, canribt well be given in abstract, we must therefore refer 
to the original paper. 

Compounds containing Phosphorus and Nitrogen. — Gladstone(5) 
has examined several compounds containing phosphorus and nitrogen. 


(1) Arch. Pharm. [2] XLIV, 35. 

(2) Compare the Annual Report for 1847 and 1848, I, 299. 

(3) Arch. Pliarm. [2] LVIII, 129. 

(4) Compt. Rend. XXIX, 557. (5) Chem. Soc. Qu. J. II, 121. 
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com- On saturating pentachloride of phosphorus (PC1 5 ) with dry amino- 
coWTaufing niacal gas, a white powder is formed, containing chloride of ainmo- 
I'hospho- nium, chlorophosphide of nitrogen, and a peculiar substance which, 
uitrogeu. when washed for some time with hot water, splits up into chloride 
of ammonium, and a white, insoluble powder, free from chlo- 
rine. Wohler and Liebig considered the latter as PH 2 N 2 0.,, 
Gerhardt ascribed to it the formula P1T 3 N„0 3 , and called it 
phosphamide{\). Gladstone found that the best method of preparing 
this substance is to free the white body, obtained from pentachloride 
of phosphorus by ammoniacal gas, from chlorophosphide of nitrogen 
by exhaustion with ether, or boiling with w r atcr, when the chloro- 
pbosphide of nitrogen is volatilised with the aqueous vapour, and to 
maintain the residue in ebullition with w r ater for five or six hours, 
until a washed and dried specimen on heating ceases to give a sub- 
limate of chloride of ammonium. The substance thus prepared is 
insoluble in alcohol, oil of turpentine, and water; when boiled with 
the latter it is decomposed slowly into phosphoric acid and ammonia, 
and more rapidly in the presence of a caustic alkali; it undergoes the 
same decomposition when heated with sulphuric acid, the solution 
becoming dark-coloured. When fused|pwith caustic potassa, it yields 
ammonia and phosphate of potassa ; when heated alone, ammonia is 
evolved and a compound formed which will be presently discussed ; 
’when heated in the moist state, ammonia is disengaged, and meta- 
phosphoric acid remains behind ; the latter decomposition, however, 
is never perfect, as a dark-coloured insoluble substance is always left 
behind. It is not acted upon by boiling nitric acid, or a boiling 
mixture of nitric and sulphuric acids. Gladstone found that the 
substance, prepared as above, and dried at 100°, contained from 30* 4 
to 32*0 per cent of phosphorus, 3 3 to 3-6 of hydrogen, 27*3 to 27*7 
of nitrogen, which numbers correspond most nearly to the formula 
P 2 IIgN 4 0 9 (theory 32-3 per cent P ; 3-0 H ; 28 3 N ; 30 4 O) y he 
considers however the formula PII 3 N 2 0 5 as more probable. Accord- 
ing to the latter, the calculated numbers are 31*1 percent P ; 2’9 II ; 
27-2 N ; 38-8 O. 

On heating this substance, ammonia is disengaged, and a compound 
remains behind, which Gerhardt termed biphosphamide , and which he 
considered as composed according to the formula PNQ 3 . The decom- 
position is the same if the substance be heated rapidly, in atmospheric 
airpbxygen, hydrogen, carbonic acid or ammonia, to a faint red-heat ; 
it is most advantageous-, however, to heat it with the exclusion of 
oxygen. A greyish-white powder remains, amounting, in various 
experiments, to 8-34, 83*7, 83-6, 82'7 per cent of the substance 
employed, and in which Gladstone found 38 8 per cent of phos- 
phorus and 16‘3 per cent, of nitrogen ; the formula PNO f> requires 

(1) Compare the Annual Report for 1817 and 1848, I, 451. 
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37*2 per cent P, 16-3 N and 46'5 O, the formula P 2 N 2 0 9 39-0 P, 
17*1 N and 43*9 O. In the conversion of PH 3 N 2 0 6 intoPN0 6 , the re- 
sidue should amount to 83 5 per cent, in the conversion of P 2 II 6 N 4 0 9 
into P 2 N 2 0 9 , to 82*9 per cent of the substance employed. Gladstone 
considers the formula PNO g as the more probable. This compound 
is insoluble in the ordinary solvents; it remains unaltered by boiling 
with caustic potassa ; by fusion with hydrate of potassa, ammonia is 
disengaged^ and phosphate of potassa formed. When the substance 
is boiled with sulphuric acid, decomposition ensues, the liquid is 
blackened, and sonic sulphurous acid disengaged. It is not decom- 
posed by boiling nitric acid, but by fusion with nitre ; it fuses at a 
full red-heat, and solidifies on cooling to a black vitreous mass ; when 
heated in the moist state, it yields phosphoric acid and ammonia, the 
decomposition is, how r ever, not perfect. It is not changed by heating 
in chlorine, or with iodine or sulphur ; when heated in pure hydro- 
sulphuric acid, it assumes a dark semi-fused and tough appearance. 
When heated in hydrogen, it evolves ammonia, and afterwards white 
vapours of phosphoric or phosphorous acid, together with sponta- 
neously inflammable phosphoretted hydrogen, while a red subli- 
mate (apparently impure oxjjgle of phosphorus, and frequently some 
water are formed. In one experiment no sublimate, nor phosphoretted 
hydrogen, but much phosphoric acid and water were formed. A dark 
brown residue was obtained in this experiment, which withstood the 
action of hydrogen. 

If the compound termed pliosphamide (comp. p. 176) is heated 
very slowly with free access of atmospheric air, a disengagement of 
ammonia commences at about 150°, accompanied by an increase in 
the weight of the substance ; both phenomena continue for some 
time between 150° and 250° ; a dark coloured substance is formed, 
which is decomposed by w ater into a soluble and an insoluble portion ; 
the latter is identical with the substance just above described. In 
one experiment, in which but little of the latter compound was formed, 
the increase of weight, produced by the absorption of oxygen, not- 
withstanding the disengagement of ammonia, amounted to 22*8 per 
cent. The solution of the portion soluble in w T ater contained only a 
tra.ee of free acid, and yielded on evaporation a crystalline mass, 
consisting principally of phosphate of ammonia. . 

In conclusion, Gladstone discusses the remarks made by Gerhardt 
respecting the substance which H. Hose named phosphide of nitrogen, 
and considered as composed according to the formula N 2 P ; he finds no 
sufficient reason for doubting the correctness of the latter formula. 

Magnesium. — Chodnew(l) has instituted some researches on 
nitrate of magnesia, and confirmed, in the most important points, 

(1) Petersb. Acad. Bull. VIII. 137; Ann. Ch. Pharni. LXXI, 241; J. Pr. Chem. 
XUX, 107. 
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Magne- the earlier statements of Graham, which were disputed by Ein- 
8luxn * brodt(l). MgO, N0 5 -f6H0 crystallises, according to Chodnew, 
in rhombic prisms the angles of which measure 122° 30 r and 
57° 30' ; it is very deliquescent, dissolves in considerable quantity in 
alcohol of 0*795 sp. gr. at 20°, more easily on the application of 
heat ; loses by protracted exposure over sulphuric acid, 4 equivalents 
of water and 5 at from 120° to 245°, and parts with the last atom 
only at a higher temperature, when some nitric acid is simultaneously 
liberated and decomposed. The residue then contains, besides an- 
hydrous nitrate of magnesia, an insoluble basic salt, 3 MgO, N0 5 . 
Chodnew did not succeed in preparing a double-salt of nitrate of 
magnesia and nitrate of ammonia. 

Lanihanium. Didymium. — Marignac, in continuation of his 
former experiments (2) on the equivalent of cerium, has also endea- 
voured to determine the atomic weights of the metals associated with it, 
namely, of lanthanium and didymium (3). Oxide of cerium may be 
obtained pure, by heating 'the mixture of the three oxides first with 
diluted, and afterwards with concentrated nitric acid which ex- 
tracts the last traces of lanthanium and didymium. The oxides of 
these two metals may be likewise purifie^from cerium, by evaporating 
the solution obtained by dilute nitric acid, igniting the residue, and 
treating this with nitric acid, diluted with at least 200 times its 
weight of water. The separation of the oxides of lanthanium and 
didymium is far more difficult. Marignac first had recourse to 
Mosandcr*s method, which is based upon the fact, that a solution of 
the sulphates of both oxides saturated at from 5° to 6°, when heated to 
about 30°, deposits the sulphate of lanthanium, while the sulphate of 
didymium is almost entirely retained in solution at this temperature. 
The sulphate of lanthanium may be obtained colourless by repeatedly 
being subjected to this process ; the sulphate of didymium, freed 
as much as possible by this method from the lanthanium-salt, was 
still farther purified ; the darker coloured crystals were collected and 
re-crystallised, and this process was frequently repeated. (4) Marignac 

(1) Comp. Annual Report for 1847 and 1848, I, 303. 

(2) Comp. Annual Report for 1847 and 1848, 1, 303. 

(3) Arch. Ph. Nat. XI, 21 ; Ann. Ch. Pharm. LXXI, 306 ; Chem. Gaz. 1849, 329; 
together with the investigation on cerium, Ann. Ch. Phys. [3] XXVII, 209 ; J. Pr. 
them. XLVIII, 406 ; Laur. and Gerh. C. R. 1849, 437, (in abstr.). 

*4) II. Watts, who has published a synopsis of the various methods for the separa- 
tion of cerium, lanthanium arid didymium, states that by slowly crystallising an acid 
solution containing little sulphate of lanthanium, and more sulphate of didymium, pick- 
ing oflt the rose-coloured crystals (containing didymium), and the violet ones (contain- 
ing lanthanium and didymium), adding the solution of the latter to the mother-liquor 
and reflating the process, the whole of the didymium may be finally separated by 
crystallisation, and a solution of pure sulphate of lanthanium thus obtained. In addition, 
he briefly states that the oxides of lanthanium and didymium may be perfectly separated 
from oxidd v of cerium by boiling the mixture of the oxides (obtained from the nitric 
acid solutioi\by evaporating to dryness), with a solution of chloride of ammonium ; the 
portion that *s first dissolved contains but little didymium. (Chem. Soc. Qu. J. II, 140.) 
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was not successful in detecting other methods for the separation of Lantha- 
these substances. (When a strongly ignited mixture of the oxides 
of lanthanium and cerium is allowed to remain for a long time at the mium. 
ordinary temperature, in contact with much water, containing an 
insufficient amount of nitric acid for their perfect solution, the oxide 
of lanthanium Will be dissolved by preference ; a solution of the mixed 
oxalates of lanthanium and didymium in dilute hydrochloric acid 
deposits the didyrnium-salt first on evaporation ; both of these methods 
afford, however,, very incomplete means of separation.) — The sulphate 
of lanthanium forms small colourless crystals, apparently hexagonal 
prisms, terminated by hexagonal pyramids, which are, however, the 

combination ooP.ooPco. P. m P oo of the rhombic system (oo P : 
ooP = 119°30'; at the termination the two inclinations P:P=142°, 

the four inclinations P : m P oo =142° 20') ; this salt contains 3 
atoms of water. — The sulphate of didymium crystallises with facility 
in lustrous, monoclinoriictric crystals of* a dark rose-red colour 
(OP : ooPoo= 118° 8'; + P : + P = 54° 12' ;-P : — P = 78° 48'; + 

P • — P = 1 43° 49' ; 0 P: + P^110° 3'; OP: — P = 125° 20'; OP: 

+ Poo = 138° 49'; 0 P : — P oo •= 155° 40' ; twin crystals; planes 
of combination parallel tb d& P oo ; cleavage parallel to 0 P) ; it also 
crystallises with 3 atoms of water. — By determining the quantity 
of chloride of barium requisite for the decomposition of a weighed 
amount of the sulphate, Marignac found for the equivalent of 
lanthanium as a mean 47*04. Rammelsberg had found it to be 
= 44*7, Mosander =40*4, and Hermann, disregarding an admix- 
ture of didymium, = 48. The equivalent of didymium is found 
by Marignac to be 49*6 ; he considers this number as a lower limit, 
because an admixture of lanthanium would tend to lower the equi- 
valent of didymium. 

Aluminium. — According to J. S. Muspratt(l), the precipitate 
produced by carbonate of ammonia in a solution of alum contains 
carbonic acid and has the formula 3 Al 2 0 3 , 2 C0 2 + 16 HO. 

The observation that fhe solution of cubic alum deposits, upon 
heating, basic sulphate of alumina, and that the filtrate then yields, on 
crystallisation, only octahedral alum, has led Persoz(2) to the con- 
clusion that cubic*and octahedral alum are not identical in compo- 
sition, but that the former contains more alumina. 

According to Laurent(3), the crystalline salt, formed upon 
addition of alum to hot concentrated sulphuric acid, Contains no 
alkali, but is composed according to the formula S0 4 al| II J, al repre- 
senting the equivalent of aluminium, in accordance with the assump- 
tion of alumina as al O. 

(1) Chera. Soc. Qu. J. 11,216; Ann. Ch. Pharm. LXXII, 120; Laur. and Gerh. 

C. R. 1819, 242. 

(2) Loc. cit. 191. (3) Loc. cit. 153. 
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Titanium.— The copper-coloured cubes, frequently formed in 
smelting furnaces, which have hitherto been- generally regarded as 
metallic titanium, are, according to Wbhler’s(l) investigation, a com- 
bination of cyanide of titanium with nitride of titanium, TiC 3 N + 
3 Ti 3 N. On heating them in dry chlorine, besides liquid bichloride 
of titanium, a very volatile body is formed, which sublimes in small 
sulphur-yellow crystals, and is a combination of bichloride of titanium 
with chloride of cyanogen. On heating the powdered cubes to redness 
in a porcelain tube in a current of aqueous vapour, and passing the 
resulting hydrogen through cold water, the latter absorbs ammonia 
and hydrocyanic acid ; if the cubes arc employed for this experiment 
in an undivided state, the resulting titanic acid retains the form of 
rounded cubes which arc, however, aggregations of small crystals of 
the form of anatase. The cubes which were examined contained 
about 1 per cent of graphite, which is evidently an unimportant 
admixture. When mixed in the form of powder with the oxides of 
copper, lead, or mercury, and heated, they burn with violent, deflagra- 
tion, and the oxides are reduced ; when mixed in the form of powder 
with chlorate of potassa, and heated, they exhibit the same phenome- 
non. Wohler considers it certain that the .formation of these cubes 
has some connection with the production of cyanide of potassium in 
smelting furnaces, a fact that has been frequently observed. A mixture 
of anhydrous ferrocyanidc of potassium and titanic acid maintained, in 
a closed crucible, for more than an hour at the fusing temperature of 
nickel, yielded a brown, unfused, porous mass, from which only traces 
of cyanide of potassium were extracted by water, and which, when 
magnified 300 times, was found to consist of metallic iron and a net- 
work of copper-coloured, highly lustrous, fine short prisms. When 
the mass was treated with concentrated hydrochloric acid, a brown 
powder remained behind, which was a mixture, of copper-coloured 
needles and carbon, and comported itself very similarly to the pow- 
dered cubes. Wohler confirmed Zincken’s statement, that the 
cubes are volatile at a very high temperature ; when maintained for 
an hour at the temperature of fusing nickel, they exhibited feeble 
signs of volatility. 

The copper-coloured substance, considered to, be pure titanium, 
which was first obtained by H. Rose from the ammonio-chloride of 
titanium, and which can be prepared, according to Liebig’s method, 
by heating $his compound' in ammoniacal gas, is nitride of titanium 
Ti 8 N 2 ; its colour is more copper-red, while that of the above-named 
cubes has a strong tint of yellow. When heated with hydrate of 

(1) Ann. Ch. Pharm. LXXIII, 34 ; Ann. Ch. Phys. [3] XXIX, 166; 3erl. Acad. 
Ber. J849, 244, (in abstr.) ; Pogg. Ann. LXXVIII, 401 ; Chera. Soc. Qn. J. II, 352 ; 
Chem. Gaz. 1850, 73 ; Ann. Ch. Phys. [3] XXVIII, 382; Compt. Rend, XXIX, 505 ; 
Instit. 1849, 353. 
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potassa, or exposed to a red-heat in aqueous vapour, it disengages 
ammonia abundantly ; and when heated in chlorine it burns, forming 
chloride of titanium, but it does not yield when exposed in that gas, 
even in intimate admixture with carbon, any crystals of cyano-chloride 
of titanium. There are, besides the above, two other combinations 
of nitrogen with titanium ; they all exhibit, like the cubes, the pecu- 
liar phenomenon of undergoing violent combustion when heated to 
redness, in the pulverised state, together with easily reducible metallic 
oxides. Nitride of titanium, of the formula TiN, is produced by 
exposing titanic acid at a high red-heat to a current of dry ammo- 
niacal gas, and allowing it to cool therein ; it is a dark-violet powder 
with a copper-coloured tint, like the powder of sublimed indigo. — The 
nitride of titanium Ti B N 3 is formed by submitting the compound 
Ti 3 N 2 to a high red-heat in a Current of dry hydrogen and allowing 
it to cool therein ; a portion of the nitrogen goes off as ammonia even 
below a red-heat ; if the copper-coloured nitride of titanium is 
employed in lustrous scales, the new compound is obtained in beau- 
tiful brass-yellow, almost golden-coloured, lamina; of a highly metallic 
lustre; when in the form of powder it is bronze-coloured and of 
metallic lustre. The same compound is perhaps produced by heating 
titanic acid to redness in a current of cyanogen gas or hydrocyanic 
acid vapour ;»in both cases'a substance of metallic lustre is obtained 
in intimate admixture with charcoal. 

Wohler obtained pure metallic titanium according to the method 
previously employed by Berzelius, by heating titano-fluoride of potas- 
sium with potassium ; the cooled mass was washed with a large 
quantity of lukewarm water and dried. Metallic titanium is a dark 
grey amorphous powder which, when magnified 100 times is found 
to consist of iron-coloured concretions of metallic lustre; it does not 
become copper-coloured even by pressure. When heated in air — for 
instance, when thrown into a flame — it burns with brilliancy; it ignites 
instantaneously, when heated in oxygen gas, or when exposed to a 
high temperature with minium or protoxide of copper. Its combus- 
tion in chlorine-gas is just as brilliant ; it is not however acted upon 
by the latter gas at the common temperature. It decomposes water 
at 100° ; when it is heated with hydrochloric acid, a lively evolution 
of hydrogen ensues, and a colourless solution is obtained containing 
probably TiCl. 

The following is the method given by Wohler(l) for the prepara- 
tion of pure titanic acid, free from iron. Very finely divided rutile 
is fused with twice its weight of carbonate of potassa, in a platinum 
crucible, placed inside a hessian crucible ; the powdered mass is 


(1) Nachr. d. Gesellsch. d. Wissensch. zu Gottingen, Dec. 1849, 169 ; . Instit. 
1850, 46; Ann. Ch. Phys. [3] XXIX, 185. 
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dissolved, in a “platinum disli, in dilute hydrofluoric acid, when 
titanb-fluoride of potassium soon begins to • separate ; the solu - 
tion is heated to ebullition, with the addition of more water, if neces- 
sary, until the salt is redissoved, it is then filtered while boiling hot, 
in which process glass vessels may be employed, if the presence of an 
excess of hydrofluoric acid has been avoided. The salt that separates 
upbn cooling is filtered off, washed a few times with cold water, 
pressed between bibulous paper, and purified by re-crystallisation 
from boiling water ; when dried, it forms a lamellar mass, of nacreous 
lustre, similar to cholesterin. From its hot aqueous solution, snow- 
like titanate of ammonia is precipitated by ammonia, which is easily 
soluble in hydrochloric acid, and becomes incandescent by ignition, 
being converted into pure titanic acid. Titano-fluoride of potassium 
exhibits the peculiarity of not beinjlf immediately precipitated from 
its cold aqueous solution by ammonia, while it is perfectly precipi- 
tated by the aid of heat. From the mother-liquor, obtained in the 
preparation of the above salt, dilute ammonia, when not added in 
excess, precipitates immediately the whole of the sesquioxide of iron, 
together with only a very small quantity of titanic acid ; the liquid, 
filtered immediately — as otherwise the titanic acid would separate 
after a short time, even at the common temperature — is then heated 
to ebullition, when the whole of the titanic acid will he px-ecipitated 
as the pure ammonia-salt. — This method for the preparation of 
pure titanic acid, is also applicable for titaniferous iron. The mass 
formed by fusion with carbonate of potassa is dissolved in dilute 
hydrofluoric aeid which leaves the greater portion of iron behind, as 
sesquioxide. When the principal amount of titano-fluoride of potas- 
sium has crystallised out, and is purified by re-crystallisation, the 
mother-liquors containing iron are mixed with chlorine-water or a 
hypochlorite, to convert the iron into the higher oxide, and then 
treated as above. Wohler considers it probable that a method for 
the quantitative analysis of titaniferous iron ores may be founded 
upon the above process. 

Also Deinoly(l) has instituted researches upon titanium and its 
compounds. He endeavoured to prepare pure bichloride of titanium 
by passing dry chlorine over a mixture of equal weights of powdered 
rutile and charcoal, condensing the vapours that are formed, by means 
of a succession of receivers, purifying the more volatile distillate from 
scsquichloride of iron, an excess of chlorine and terchloride of silicium, 
by repeated rectification over mercury and potassium, passing am- 
monia-gas into the rectified liquid, decomposing the compound of 
bichloride of titanium and ammonia, that separates, by heating it 
in an atmosphere of ammonia, and treating the resulting body with 


(1) Laur. andGerh. C. R. 1849, 325. 
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dry chlorine. 100 parts of the bichloride of titanium thus prepared, 
boiling at 135°, gave 38-4 ; 34-4 ; 34-8 of titanic acid, and 288*5 ; 
289-8 ; 289 2 of chloride of silver, from which determinations Demoly 
has deduced the number 28 as the equivalent of titanium. — Demoly 
distinguishes two modifications of titanic acid : true titanic acid Ti0 2 
and metatitanic acid Ti 3 O e . The former is obtained by precipitation 
of its solution in mineral acids, as a gelatinous precipitate, soluble in 
acids ; when desiccated in dry air, until it ceases to lose in weight, it 
contains 26 per cent of water (3 Ti0 2 + 5 HO) ; when dried in vacuo, 
or at 140°, it contains only 7 per cent of water (according to Demoly 
Ti 3 0 6 + 2 HO), and is then insoluble in acids, and similar in every 
respect to metatitanic acid. Titanic acid, when heated, passes over 
into metatitanic acid ; in this conversion the substance becomes incan- 
descent. The soluble titanates Crystallise with facility; they are pre- 
cipitated from their solutions by alcohol and by the salts of potassa, 
soda, or ammonia. Titanatc of potassa, obtained by boiling gela- 
tinous titanic acid with an excess of potassa, or by igniting meta- 
titanates with an excess of potassa, crystallises with facility in colour- 
less prisms of the formula KO, Ti0 2 4- 4 HO ; it is very soluble, attracts 
moisture rapidly from the air, and has a strong alkaline reaction. 
Titanate of soda, obtained in the same manner, and possessing similar 
properties, is a white salt of the formula NaO, TiO a + 4IIO. — Meta- 
titanic acid separates in small lustrous lamina:, on saturating anhy- 
drous bichloride of titanium with carbonate of baryta, adding at once 
a large quantity of water (so as to produce a sudden increase of tem- 
perature), and then heating to ebullition ; it is obtained in the amor- 
phous state by heating common titanic acid, or it is precipitated, by 
boiling, from its solution in sulphuric acid ; it is insoluble in acids, 
with the exception of concentrated sulphuric acid, and exhibits no 
incandescence when heated. The acid, precipitated by boiling from 
the solution in sulphuric acid, and dried at 140°, or in a dry vacuum, 
has the formula Ti 3 O c + 2HO (with 12 per cent of water). The 
metatitanates do not crystallise, and are insoluble. A potassa-salt 
KO, Ti 3 0 6 4- 2 HO is obtained by precipitating the hydrochloric acid 
solution of titanic acid by carbonate of potassa ; it is converted, by 
the action of concentrated hydrochloric acid, into an acid salt KO, 
2Ti 3 0 6 + 2H0. Baryta and soda form different salts in a similar 
manner. — Bichloride of titanium is gradually converted, by exposure 
to moist air, into a gelatinous mass, from which, by solution in water 
and proper evaporation, a crystalline substance of the formula 
TiCl 2 + 5 HO may be obtained, which rapidly attracts moisture from 
the air, and becomes, by exposure in vacuo over sulphuric acid, 
TiCl 2 -(-2 HO. — In conclusion, Demoly mentions -a combination of 
bichloride of titanium with ether, TiCl 2 + 2 C 4 H 5 0, which is crystal- 
line, easily soluble in an excess of ether and is decomposed by water ; 
and lastly, a crystalline combination of the bichloride with alcohol 
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TiCl 2 + 2 C 4 H 6 0 2> which is very deliquescent, and likewise decomposed 
by water. 

Tungsten. Tungstic Acta.— Laurent(l) has endeavoured to 
complete his former statements (2) on tungstic acid by pointing out the 
characters of distinction of the modification termed by him paratung- 
stic acid, and giving a synoptical view of the formulae of the salts of 
this acid. The properties that distinguish paratungstic from tungstic 
acid are these : Its soluble salts give no precipitate on addition of very 
small quantities of nitric acid or very dilute hydrochloric acid ; the in- 
soluble paratungstates of magnesia, protoxide of zinc, copper, and other 
oxides, dissolve in a small quantity of water when a few drops of 
dilute nitric acid are added ; the addition of an excess of ammonia 
does not convert paratungstates of potassa or soda into tungstates, 
on the contrary, a salt is always ‘formed of the composition of 
W 4 0 12 , R-jj-Ii£0 2 ; nitrate of magnesia, or zinc, dissolved in am- 
monia, give precipitates with paratungstates and none with tung- 
states ; ammoniacal nitrate of silver yields with paratungstates a crys- 
talline precipitate, whilst it produces no turbidity in tungstates ; para- 
tungstic acid has the property of forming basic salts which restore 
the blue colour to reddened litmus, and the composition of which may 
nevertheless be expressed by the formula 110, W0 ;t + xW0 3 . 

Chromium. — It had been stated by Mitscherlich(3) that anhy- 
drous bichromate of potassa was obtained crystallised, as a deep red- 
coloured salt, by mixing bichromate of potassa with nitric acid. 
I3othe(4) has observed, that upon the cooling of a solution of bichro- 
mate of potassa in ordinary nitric acid, prepared at 60°, two salts 
crystallise out, which may be easily separated by mechanical means ; 
terchromate of potassa appears in perfectly formed deep-red prisms of 
pearly lustre, which may be purified by recrystallisation, but do not 
again form such well-defined crystals as were obtained in the first 
crystallisation from the nitric acid solution. 13 ot lje confirms the 
formula KO, 3 Cr0 3 for this salt. The crystals have the sp. gr. 3-613, 
blacken gradually on exposure to the air, and fuse at from 145° to 150°. 
According to Naumann’s measurements, the crystals are combina- 
tions of the monoclinometric system, oo P. (ooPoo) . (2 Poo) . +P. 
(ooP2) . (Poo ) ; principal axis : clinodiagonal : orthodiagonal =0-985 • 
1 : 2*370; angle of the two first =79°; in the clinodiagonal principal 
section ocP : ooP = 135° O', (2 P oo) : (2 P oo) = I01° 30', + P: 
+ P=144° 10'. 

Chromate of Copper-Potassa. — According to Knop, jun.(5), the 
chromate of copper-potassa, KO, Cr0 8 + 3 CuO, 2 Cr0 3 + 3 HO or. 


(1) Compt. Rend. XXIX, 157 ; Instit. 1849, 266; J. Pr. Chem. XL VIII, 232. 
(2; Comp. Annual Report for 1847 and 1848, I, 310. 

(3) Lehrbuch der Chemie, II, 4 edition, 759. 

(4) J. Pr. Chem. XLVI, 184. 


(5) Ann. Ch. Pharm. LXX, 52. 
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perhaps more correctly, KO, CrO s + 2 (CuO, Cr0 8 ) + CuO, HO + chromate 
2 HO, is formed by pouring a solution of bichromate of potassa* over ° ^ c .”.F. r ~ 
freshly precipitated hydrate of protoxide of copper. It is a pure 
bright-yellow powder, glistening in the sunlight, and consisting of 
microscopic, translucent, six-sided tables. It is likewise formed by 
mixing a solution of sulphate of copper with an excess of a solution 
of bichromate of potassa and then adding gradually caustic potassa. 

The precipitate produced is at fifst light, but becomes afterwards 
crystalline and darker. The salt is very nearly insoluble in water ; 
it dissolves in caustic ammonia and its carbonate with a deep yellow 
colour, the warm saturated solution deposits upon cooling a salt in 
very brilliant ^reen prisms of golden -yellow opalescence, which appears 
to be the chromate of copper-ammonia, which Malaguti prepared in 
another manner. 

According to Sugden Evans(l), the yellowish-brown precipitate 
produced by chromate of potassa in solution of copper, contains, even 
after perfect edulcoration, chromate of potassa, which may be ex- 
tracted by hot water after the compound has been ignited. He 
found a well-washed precipitate of this description to contain 40-6 
per cent of protoxide of copper, 54‘G of chromic acid, 1‘7 of potassa, 
and 3-1 of water. 

Uranium. — For the preparation of uranium-compounds on the large 
scale, A. Patera(2) proposes roasting the finely-crushed pitch-blende- 
ore, intimately mixed with half its weight of caustic lime, for several 
hours at a dark rcd-lieat in a reverberatory furnace, the mixture being 
repeatedly stirred ; mixing with water, extracting the sesquioxidc of 
uranium with sulphuric acid, removing the copper and antimony from 
the feebly acid solution by metallic iron, and then precipitating the 
basic sulphate of protoxide of uranium by addition of an excess of 
water, and' separating the precipitate rapidly from the supernatant 
liquid ; it may be freed from an admixture of basic salt of sesquioxide 
of iron by re-solution in the smallest possible amount of sulphuric 
acid and re-precipitation by water. 

Arsenic. Arseniates. — : We abstract the following from an investi- 
gation on the arseniates by Kotschoubey(3) : — The double-salt of 
potassa and soda has, according to*this chemist, the formula NaO, 

KO, HO, As0 6 + 18 HO. — He states that the following lime-salts 
may be prepared : 2 CaO, HO, As0 6 -I- 3 HO, by adding neutral arse- 

niate of soda drop by drop to chloride of calcium and drying the crystal- 
line precipitate in the water-bath; 2 CaO, HO, As0 5 + 2 HO, by careful 
addition of chloride of calcium to arseniate of soda and desiccation of the 
precipitate at 100°; 3 CaO, AsO s + 3 HO, by mixing arseniate of potassa 

(1) Chem. Soc. Qu. J. II, 218. 

(2) Wien. Acad. Ber. May, 1849, 353. 

(3) Petersb. Acad. Bull. VIII, 129; J. Pr. Chein. XLIX, 182.' 
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Arsenic, with ammonia and adding chloride of calcium ; 2 CaO, NH 4 0,AsO s 
Arsenistes. -|- HO, by addition of ammonia to a solution of the neutral lime- 
salt in hydrochloric or nitric acid : this salt may likewise be ob- 
tained from a mixture of chloride of ammonium, arseniatc of soda, 
and chloride of calcium, as a crystalline salt,, becoming 2 CaO, 
NH 4 0, As0 5 + 2 HO, at 125° ; CaO, 2 HO, AsO B + HO, is obtained, 
by solution of the neutral salt in excess of arsenic acid and evapora- 
tion, in lamellar crystals that are Altered on exposure to air; 6 CaO, 
As0 6 -f6 HO was formed after some time in a dilute solution, con- 
taining arseniate of soda and an excess of chloride of calcium, as an 
amorphous mass, becoming anhydrous at 120°. — The baryta-salts 
investigated by him are: 2 BaO, HO, As0 6 + 2 HO (dried at 100°), 
obtained by addition of chloride of barium to a hot solution of 
arseniate of soda, in white scales of silky lustre, slightly soluble in 
acids in the cold, but easily soluble in them • when heated ; 2 BaO, 
NH 4 0, As0 5 + 4 HO, prepared by addition of ammonia to a solution 
of the foregoing salt in acids. — The strontia-salt, 2 SrO, HO, As0 5 
+ 3 HO, is soluble in acetic acid, very easily soluble in hydrochloric 
acid, and is decomposed by hot water, forming a soluble acid salt and 
a' basic salt. The precipitate, obtained by the gradual addition of an 
aqueous solution of arsenic acid to acetate of magnesia, or by adding 
neutral arseniate of soda to sulphate of magnesia, is, according to 
Kotschoubey, 2 MgO, HO, As0 5 -f 13 HO. 

Double Arseniate*. — When arseniate of magnesia-ammonia, from 
which the water and ammonia have been expelled by heat, is mixed 
in proper proportions with an alkaline carbonate and ignited, there is 
formed, according to II. ltose(l), an insoluble compound which 
contains 1 equivalent of arsenic acid to 2 of earth and 1 of alkali, which 
is however as difficult to obtain pure (chiefly on account of the 
decomposing action of the water in washing it) as the corresponding 
compound of phosphoric acid (compare page 157). Neither the 
experiments with arseniatc of magnesia-potassa nor those upon 
arseniatc of magnesia-soda furnished the insoluble double-salt in its 
pure state. 

Terlodide of Arsenic. — Gbpel(2) has made some experiments upon 
the best method of preparing iodide of arsenic, Asl 3 . lie found it 
to be as follows — 2 drachms of iodine and 1 drachm of finely-pow- 
dered arsenic, are mixed and maintained in fusion for some time in a 
digesting flask upon a sandbath at as low a temperature as possible ; 
the mixture when cool is treated with 4 ounces of cold alcohol, the 
solution is poured off from the residual arsenic, its colour reduced to 
a wine-yellow by subjection to a current of arsenietted hydrogen, and 
then evaporated immediately, at a temperature not exceeding 50°, 
until it crystallises. With respect to the method proposed by 


(1) Loc. cit. 157. 


(2) Arch. Pharm. [2] LX, 129. 
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Meurer(l), of passing arsenietted hydrogen into an alcoholic solution 
of iodine, Gopel states that the former may contain free hydrogen 
without injury to the process, and that the treatment with the gas 
should be interrupted when the liquid becomes of a pale wine-yellow 
colour ; he found that the chocolate-brown powder, deposited after too 
long a treatment of the liquid with arsenietted hydrogen, was com- 
posed according to the formula Asl. 

Antimony. — According to Stfohl(2), terchloride of antirfiony 
forms with hyposulphite of soda and water, slowly in the cold, and 
rapidly at the boiling temperature, a beautiful crimson precipitate 
which he considers to be SbS 3 -f Sb0 3 , and the formation of which he 
explains by the following decomposition, 2 SbCl 3 -f 3 (NaO, S 2 0 2 ) + 
6 HO = (SbS 3 4- Sb0 3 ) 4-3 (NaO, S0 3 ) 4-6 HC1. To obtain this com- 
pound pure, Strohl recommends the following proportions, 60 of crys- 
tallised hyposulphite of soda, 50 of solid terchloride of antimony, and 
500 of water. This substance, which Strohl calls antimony -cinnabar, 
retains its colour when exposed to air and light ; when heated it 
becomes darker and fuses to a black mass. — Pettenkofer(3) had 
prepared this compound previously according to instructions given to 
him by Unger, and observed that in its production abundance of 
sulphurous acid is disengaged, even when an excess of hyposulphite 
of soda is avoided ; according to this, the reaction given by Strohl 
cannot be correct. He also found that the antimony-cinnabar thus 
prepared contained considerable quantities of terchloride of antimony. 

A paper by Derouen(4) on kermes, and the best method of pre- 
paring it, does not appear to us to need any abstract. Derouen 
regards kermes as hydrated tcrsulphide of antimony, and believes that 
its production is always accompanied by the formation of a combina- 
tion of tersulphide of antimony w ith an alkaline sulphide, which is 
decomposed by the carbonic acid of the air, or by another acid. 

According to Laroque(5), the terchloride of antimony, prepared 
by treating the crude tersulphide of antimony with an excess of hydro- 
chloric acid, and applying heat, evaporating the solution and dis- 
tilling, is then free from arsenic, because the tersulphide of arsenic 
contained in the solution is separated, in the distillation, before the ter- 
chloridc of antimony passes over. The hydrochloric acid that vola- 
tises first in the distillation, contains, according to Laroque, only 
little terchloride of antimony, but the whole of the tcrsulphide of 
arsenic ; the terchloride of antimony that passes over afterwards, is 
free from arsenic, if the receiver has been changed at the proper 
time. 

(1) Annual Report for 1847 and 1848, 1, 325. 

(2) J. Pharm. [3] XVI, 11. 

(3) Dlngl. Pol. J. CXI11, 215. 

(4) J. Pharm. [3] XV, 5 ; Chcm. Gaz. 1849, 131. 

(5) J. Pharm. [3] XV, 161 ; Chem. Gaz. 1849, 136. 
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Tellurium. — Hartung-Schwarzkopf(l) found, contrary to what 
has hitherto been known, that amorphous tellurium, obtained by pre- 
cipitation of a solution of tellurous acid by means of sulphurous acid, 
did not dissolve in concentrated nitric acid, and that the two bodies 
had no action upon each other, even wheri heat is long continued. 

Tin. — In the analysis of Banka tin (containing 99*961 per cent of tin, 
0*006 of copper, 0*014 of lead, and 0*019 of iron), Mulder(2), who 
estimated the tin as binoxide, and used as equivalent of this metal 
the number 58*824, determined by Berzelius, obtained an excess of 
tin. He considers that the equivalent of this metal is lower than the 
above number; from 100 of pure tin "lie obtained, in one experiment, 
127*56, Vlaanderen 127*56 and 127*43 of binoxide of tin ; from 
these results Mulder fixes the equivalent of tin at 58 (100 of tin 
should then yield 127*59 of binoxide.) 

Lead. — Bolley(3) designates as spongy lead, the metal obtained 
in the following manner. Sulphate of lead, mixed to a paste with 
water, spread an inch thick upon a zinc plate, covered with another 
zinc plate, and immersed in the upper portion of a solution of chloride 
of sodium, not perfectly saturated, is converted after the lapse of 
a few days into a coherent soft mass of lead, which may be freed from 
the solution of salt contained in its interstices, by immersion in hot 
water. This mass may be converted into a solid pliable plate of lead, 
by means of a powerful press ; it may be formed into models, and 
yields impressions of great sharpness. When submitted to less 
powerful pressure, the mass is easily oxidised. 

Bley(4) had stated that, by igniting nitrate of lead, a compound 
of protoxide of lead with nitrogen 2 PbO + N was formed.' Stam- 
mer (5) has arrived at the result, that the dirty yellow-red compound, 
obtained in this experiment, is only a mixture of protoxide of lead with 
red lead. 

Compounds of Protoxide of Lend and Nltrowen-Aclds. — Th. Bro- 
meis(6) has investigated the salts produced by the action of nitrate of 
lead upon lead. These salts were prepared in such a manner that the 
solution of nitrate of lead was placed in contact with an excess of lead 
shavings, in different proportions and for different periods, principally 
at the boiling temperature. The evolution of binoxide of nitrogen, 
commencing at about 80°, becomes scarcely perceptible at a subse- 


(1) Arch. Pharm. [2] LVIII, 150. 

(2) Scheikundige Onderzoekingen V, 259 ; J. Pr. Chem. XLVIII, 31 ; J. Pharm. [3] 
XVII, 51 ; Chem. Gaz. 1849, 344. 

(3) Jahrb. Pr. Pharm. XVIII, 380. 

(4) J. Pr. Chem. XXXIX, 23. 

(5) Ann. Ch. Pharm. LXX, 296. 

(6) Ann. Ch. Pharm. LXXII, 38; Gerhardt’s observations on these salts, compare 
Jhaur. and Gerh. C. R. 1850, 168. 
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quent period of the operation ; the fluid assumes at first a yellow 
colour, and then gradually diminishes in intensity of colour, without,' 
however, becoming again perfectly colourless. It does not appear 
that any salt but that first formed can be obtained pure. All the 
salts retain their form upon ignition, excepting the one first formed, 
which fuses in its water of crystallisation. The solution of the salts 
in water, not perfectly free from air, is always turbid ; their solubility 
decreases in proportion as the amount of base increases ; the salts 
•are soluble with difficulty in cold, and more easily in boiling water, 
and easily soluble in acetic acid ; a concentrated solution in the latter 
solvent, exhibits, below a yellowish solution, a heavy oily liquid, 
which, by exposure to heat for some time, becomes a gummy, very 
sticky mass. Alcohol and ether precipitate these salts from their 
solutions as yellowish-white powders; nitrate of copper gives with 
them a light bluish-green precipitate, nitrate of suboxide of mercury a 
yellow on#, which becomes immediately dingy-green, and finally 
brownish-black. The salts have an alkaline reaction. With the excep- 
tion of the quadri-basic nitrate, they are all decomposed at 85°. — The 
first action of nitrate of lead upon lead produces bibasic hyponitrate 
of lead. Bromeis prepared this according to Peligot* s method, by 
boiling together equal equivalents of both substances ; it crystallises 
in straw-coloured brilliant lamina;, in the form of rectangular prisms, 
with rhombic pyramids; Bromeis confirmed Peligot’s formula 

2 PbO, N0 4 + 110. The salt dissolves, at the ordinary temperature, 
in 85 times its weight of water. It begins to decompose at 85° ; it 
fuses, at a higher temperature, in its water of crystallisation, and 
intumesccs considerably. — After the solution of nitrate of lead had 
been maintained in ebullition for several days, in contact with a large 
excess of lead, it deposited, simultaneously with a green salt to be 
described presently, single, hard light-brick-red, rhombic crystals 

(oo P : oo P = 123° ; P oo : P oo = 63°; cleavage parallel to OP) ; 
their analysis furnished the atomic proportions 7 PbO, N0 4 , N0 6 , 

3 HO. — Bromeis confirmed Peligot's statements respecting the 
orange-coloured salt 7 PbO, 2 NO t + 3 HO, first prepared by the 
latter, and likewise produced by boiling the solution of 2 PbO, 
N0 4 + H0 with lead; once in endeavouring to prepare the foregoing 
salt, an orange-coloured but more brilliant salt was obtained, the 
analysis of which led to the formula 3 PbO, N0 3 -f 4 PbO, 
N0 4 + 3 IIO. — Bibasic nitrite of lead is produced, although in small 
quantities, by boiling a solution of 2 PbO, N0 4 + 110 for some time 
with lead ; it is deposited, as the solution cools, upon the other salt, in 
tolerably long golden-yellow needles (twin-like contorted rectangular 
prisms, with rhombic pyramids), the composition of # whicli is expressed 
by the formula 2 PbO, N0 3 + HO. — Tribasic nitrite of lead, (of which 
P eligot denied the existence) is always produced, according to 
Bromeis, when the solution of the orange salt is boiled for some 
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hoars with lead ; when the liquid cools, it is deposited upon the sides 
of the vessel, in small needles, generally united in concentric groups, 
which arc sometimes bright red, sometimes green, and are always 
composed according to the formula 3 PbO, N0 3 . — Quadribasic nitrite 
of lead — which is the salt formed by the ultimate action of nitrate of 
lead %pon lead, in very dilute solutions, and was obtained flesh- 
coloured by Chevreuil, and of a faint rose-colour by Peligot — was 
also prepared by Bromeis of a light greenish-brown colour. He 
confirmed the formula 4 PbO, N0 3 + HO, for this salt j the water 
escapes at a temperature above 1 50°. 

iron. — Poumarede(l) states, in a paper of which only an abstract 
has been published, that zinc partly reduces the salts of protoxide of 
iron at a somewhat elevated temperature, iron being precipitated 
of its usual colour and of the sp. gr. 7*50 ; protochloride of iron 
may be reduced by the vapour of zinc with the aid of coal, the iron 
thus produced assumes a dendritic form, and is sometimes obtained 
in hollow tetrahedra ; its sp. gr. is 7’84. — Augustine(2) has detected 
distinct cubes on the fractured surfaces of gun barrels that had been 
long jn use. 

With regard to the proposals of Desfosses(3) and Frickhinger(4) 
for the preparation of aethiops martialis, and of Jonas(5) for the pre- 
paration of protiodide of iron, tinctura ferri iodati and tinctura ferri 
muriatici, we must refer to the original papers mentioned below. 

cobalt. — Louyet(6) recommends the following process (the 
principle of which has been long known) for the preparation of 
protoxide of cobalt free from iron. Sulphate of cobalt, containing ses- 
quioxide of iron, is mixed with gelatinous hydrate of protoxide of 
cobalt, or partly precipitated by carbonate of soda, and maintained 
at the boiling temperature for some time. The iron is perfectly pre- 
cipitated by this means as the cobalt becomes dissolved in its stead. 

Lou yet has found, moreover, with reference to the combination of 
protoxide of cobalt with alumina, known as Thenard’s blue, that 
a mixture of hydrate of alumina and hydrate of protoxide of cobalt, 
furnishes the blue colour only at a temperature approaching the fusing- 
point of glass, and that the mixture becomes merely black or grey 
at a red-heat, while a mixture of hydrate of alumina and phosphate, 
or arseniate of cobalt produces the blue colour even at a red-heat. 

Rammelsberg(7) has made some experiments on the composition 


(1) Compt. Rend. XXIX, 518. (2) Dingl. Pol. J. CXII, 76. 

(3) J. Pharm. [3] XVI, 81. (4) Repert. Pharm. [3] IV, 1. 

(5) Arch. Pharm. [21 LIX, 257. 

(6) Instit. 1849, 20^; Laur. and Gerh. C. R. 1849, 368 j J. Pr. Chem. XLVII, 402; 
Comp. Herschel’s method, which is also applicable to analysis, Ann. Ch. Phys. [2] 
XLIX, 306. 

(7) Pogg. Ann. LXXVIII, 93. 
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of the residue, obtained on the ignition of the hydrate, the carbonate 
and oxalate of cobalt in the air or in oxygen ; he has determined the 
amount of metal it contains by reduction with hydrogen. He found the 
residue from hydrated protoxide of cobalt to contain 74*28 per cent of 
metal ; that from the carbonate contained between 72*69 and 74*44 per 
cent, and that from the oxalate between 73*62 and 74*33 per ccn$ In 
these cases, therefore, Co 8 0 4 =CoO, Co 2 0 8 (which contains 73*46 per 
cent of cobalt) was formed. Winkelblech and Beetz, on the other 
hand, had obtained by the ignition of hydrated protoxide of cobalt, 
Co 6 0 7 (which contains 75*98 per cent of cobalt) ; and the latter 
proposed that this compound should be employed for the quantita- 
tive determination of cobalt on account of its stability. Rammels- 
berg states that it depends upon the temperature whether Co 8 0 4 or 
Co 6 0 7 is formed, as a faint heat yields Co 3 0 4 ; at any rate the analy- 
tical determinations of cobalt cannot be made with certainty from 
the residue obtained by the ignition of cobalt-precipitates, but only 
by the reduction by means of hydrogen. 

Rammelsbcrg found the sp. gr. of cobalt, reduced by hydrogen, 
in 5 experiments to be from 8*132 to 9*495 (mean, 8*957) ; that of 
Co 3 0 4 he found, ih 3 experiments, to be from 5*833 to 6*296; mean, 
6*073. 

Nickel. — The sp. gr. of nickel, reduced by hydrogen, he found to 
be 8*975 and 9*261 ; that of protoxide of nickel, 6*661. 

c«pper. — I'ersoz(l) endeavours, in a long paper, to defend the 
view, that protoxide of copper must be considered as a combi- 
nation of suboxide of copper with oxygen, and sulphate of copper as 
(Cu a O) O, 2S0 3 + Aq. He endeavours, by this assumption, to 
explain a few remarkable reactions of the salts of protoxide of copper, 
and particularly the circumstance, that sulphate of protoxide of copper 
and sulphate of potassa form, besides a double-salt of both, basic 
salts and bisulphate of potassa. According to this chemist, a basic 
sulphate of copper, 3 CuO, SO,. + 2 HO, is moreover formed in this 
reaction. He states that a corresponding basic chromate is produced 
by the action of neutral chromate of potassa upon sulphate of copper 
by heating, it is converted into a mixture of the compound CuO, 
Cr 2 0 3 , and protoxide of copper, of which the former is not attacked 
by hydrochloric acid, A more perfect abstract of this paper cannot be 
given here, we must therefore refer to the original communication for 
the details of his various views ; we will confine ourselves to the fact 
that Persoz recommends for the analysis of copper-salts, with the 
exception of the phosphate, that they be fused with nitre until the 
resulting nitrate of copper is decomposed, and that the protoxide of 


(1) Ann. Ch. Phys. [3] XXV, 257 ; Ann. Ch. Pharm. LXX, 321; J. Pr. Cbem 
XLVI1, 75. 
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copper, copper should be determined, which separates upon- the solution of the 
fused mass. — Kiihn(l) has endeavoured to prove the unsoundness 
of the theoretical views of Persoz. • 

Mercury. Action of the Protochloride of Mercury upon the Pro- 
toxide, of Mercury. — Roucher(2) has studied the action of proto- 
chloiUte of mercury on the yellow and the red modification of the 
protoxide of mercury, and the influence of different solvents and of 
the temperature upon the results. 

He considers the following to be the general results of his re- 
searches : The products of the action of the chloride upon the oxide, 
when accomplished under the influence .of heat, are always the same, 
whatever modification of the oxide, or whatever solvent (water or 
alcohol) for the chloride be employed ; insoluble black HgCl, 2 HgO, 
which contains red protoxide, and white somewhat soluble 2 HgCl, 
HgO are formed. — In the cold, the yellow oxide always forms yellow 
HgCl, 3 HgO. The red oxide forms in the cold, with excess of 
solution of the chloride, whichever solvent be employed, black HgCl, 
2 HgO ; if the oxide is present in excess, a livelier action and forma- 
tion of HgCl, 6 HgO + IIO ensues, but only when water is employed as 
solvent. Friction has likewise some influence on ‘the nature of the 
products of the reaction ; by its aid, HgCl, 4 HgO was obtained in 
the cold from red oxide. 

Roucher has stated moreover in what modification the protoxide of 
mercury must be assumed to exist in its various combinations 
with the protochloride. As red oxide : in HgCl, 2 HgO, small black 
laminae, produced by the continuous boiling of the oxide with an excess 
of chloride ; in HgCl, 4 HgO, dark-brown laminae, formed by boiling 
the mother-liquor obtained in the treatment of the chloride with 
carbonate of potassa ; in HgCl, 4 HgO, the almost amorphous body, 
formed in the cold from the chloride and red oxide, under the influ- 
ence of friction ; in HgCl, 5 HgO, blackish-brown needles formed by 
the slow action of the chloride upon an excess of the red oxide in the 
cold ; in HgCl, 6 HgO, dark-brown small laminae, formed from excess 
of the red oxide with the chloride in the cold ; in HgCl, 6 HgO + HO, 
produced in the cold from an excess of red oxide by frequent removal 
of the solution of chloride. — It exists as yellow oxide : in 2 HgCl, 
HgO, as produced by solution of the oxide in cold or hot solution 
of chloride ; in HgCl, 2 HgO, precipitated, of alight-brick-red colour, 
from a solution of chloride by bicarbonate of potassa ; in HgCl, 

2 HgO, as precipitated, of a purple or violet colour* by addition of 

3 or 4 volumes of solution of chloride to 1 volume of solution of a 
bicarbonate of an alkali ; in HgCl, 3 HgO, precipitated, of a brick- 


(4) Ann. Ch. Pharm. LXXIII, 80. 

(2) Ann. Ch. Phys. [3] XXVII, 353 ; J. Pr. Chem. XLIX, 363. 
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red colour, from an excess of boiling solution of the chloride by car- 
bonate of potassa; in HgCl, 3 HgO, as precipitated in light-brown 
laminfB from 1 volume of solution of the chloride by 1 volume of bicar- 
bonate of potassa ; in HgCl, 3 HgO, produced in the amorphous state 
from yellow oxide and the chloride in the cold ; in HgCl, 4 HgO, brown 
laminae of golden lustre, which are deposited on the coolmg of 
a solution in which HgQl, 2 HgO, and HgCl, 3 HgO, &c., have 
been heated to ebullition ; in HgCl, 4 HgO, obtained of a different 
appearance and amorphous, by exhausting HgCl, 2 HgO, and HgCl, 
3 HgO with boiling water ; in HgCl, 6 HgO, formed as an amor- 
phous substance by the action of an excess of the yellow oxide on the 
chloride in fhe cold, 

iodide of mercury. — For the preparation of iodide <af mercury, 
Dublaric(l) recommends to cover 100 grms. of mercury with 1 
kilogrm. of alcohol, to add 124 grms. of iodine, gradually in portions 
of 10 grms, and agitating between each fresh addition, until the alcohol 
becomes colourless again. After the addition of the last 4 grms. the 
alcohol remains coloured, the whole of the mercury having become 
converted into iodide. The resulting preparation is washed with 
alcohol; it is crystalline and of a hyacinth colour. 

Nitrate of Suboxide of mercury — Martgng,c(2) and Gerhardt(3) 
have investigated tile compounds of suboxide of mercury with nitric 
acid. 

If dilute nitric acid is allowed to act upon an excess of mercury at 
a gentle heat, until the first powerful action has become more feeble, 
and the liquid, which is still powerfully acid, poured off, it deposits, 
upon cooling, crystals of neutral nitrate of suboxide of mercury. The 
formula Hg 2 0, N0 5 t 2H0, assigned to these crystals by C. G. 
Mitschcrlich, has been confirmed by Marignae and Gerhardt; 
according to the statements of both, they belong to the monoelino- 
metric system ; the predominant planes are, according to the position 
chosen by Marignae, oo P, oo P oo, (oo P oo), + P oo, — P oo, 
(V oo) and the most important inclinations, according to the accurate 
measurements of the latter, oo P : 02 P in the clinodiagonal principal 
section = 83° 40' ; + P 00 : 00 P 00 = 116° 35'; — P 00 : 00 P 00 = 
134° 45'; (P 00 ) : (P 00 ) in the clinodiagonal principal section = 
102° 2' ; inclination of the principal axis to the clinodiagonal 
76° 12^'. According to Marignae, the crystals, when finely pow- 
dered, become anhydrous by exposure in vacuo over sulphuric acid. « 

Gerhardt states that the solution of mercury in warm dilute nitric 


(1) J. Pharm. [3] XV, 164. 

(2) Ann. Ch. Phys. [3] XXVII, 315; Ann. Ch. Pharm. LXXII, 55. 

(3) Laur. and Gerh. C. R. 1849,. 225 ; Ann. Ch. Pharm. LXXII. 74. Collection of 
the results of both researches, by Marignae in Arch. Ph. Nat. XII, 51, by Gerhardt in 
bis and Laurent’s Compt. Rend, des Trav. Cbim. 1849, 408. 
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acid deposits frequently, instead of the neutral salt, prismatic crystals 
of a basic salt, which however pass over into the neutral salt, if 
allowed to remain for some time in the acid liquid. The same salt is 
formed, according to Marignac, if the crystals of the neutral salt, 
together with the mother-liquor from which they were deposited^ are 
heated together with an excess of mercury, and the liquid allowed to 
crystallise by cooling (the basic-salt mentioned below is, however, 
frequently formed at the same time). These prismatic crystals belong 
to the rhombic system ; they generally exhibit oo P . oo P oo . 0 P, 
sometimes m P oo and subordinate secondary pyramids ; according 
to Marignac oo P : eo P = 83° 52'; mPoo: mP oo in the macro- 
diagonal principal section = 130° 24'. The analyses of Marignac and 
Gerharclt agree, but these chemists deduce different formula: from 
their results, as Gcrliardt assumes the amount, of mercury obtained 
to be too low- Marignac* s formula for the crystallised salt is 
4 IlgnO, 3 NOr + HO, that assigned to it by Gcrhardt is 3 HgO, 
2 NO; + IIO. 


Protoxide of mercury 

Nitrogen 

Water ...... 


Experiment. 


Marigngp. Gerhardt. 

8£-5 82*2 to 82*5 

4 2 to 4*5 — — 

1*1 to 1*3 1-9 


Theory. 

t A 

Marignac. Gcrliardt. 
82-95 84-21 

* 4-19 3*78 

0*90 1*21 


If neutral nitrate of suboxide of mercury is suspended in a little 
water, and heated to ebullition therewith, the filtered solution deposits 
upon cooling brilliant triclinomctric prisms of another basic salt 
(Gerhardt) The same prisms are formed, according to Marignac, 
bv boiling the solution or the mother-liquid of one of the foregoing 
salts for several hours with an excess of mercury, the w r ater being 
replaced as it evaporates, and cooling the resulting solution ; or by 
allowing the crystals of one of the foregoing salts to stand, at the 
common temperature, together with their mother-liquor and ail excess 
of metallic mercury, when they will pass over gradually into the hard 
and brilliant, permanent triclinometric crystals. Angular measure- 
ments of these crystals have been made by Gerhardt, and with par- 
ticular accuracy by Marignac ; we must refer to the original papers 
respecting them. The composition of these crystals is, according to 
Marignac, 5 IIg 2 0, 3N0 5 + 2H0, and according to Gerhardt 
Ovlio assumes in this case also that the in ercury-deter in illations w r ere 
too low) 2 Ilg 2 0, N0 6 + HO. 


Experiment. 


Marignac. 


Protoxide of mercury 85 2 

Nitrogen 3*4 to 3-5 

Water 1-7 


. i 

Gerhardt. 
85-2 to 85-3 

2-0 to 2*2 


Theory. 


Marignac. 

85-24 

3-44 

1*48 


Gerhardt. 

86*85 

1-88 

2*98 
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Marignac and Gerhardt found the light-yellow powder which 
is produced by the action of cold water on one of the foregoing salts, 
and is decomposed by hot water, to have the formula already assigned 
to it by Kane, 2 Hg 2 0, N0- + I10 (Gerhardt considers it to be the 
last-mentioned salt, in the amorphous state). 

The following is communicated, in addition, by Gerhardt : 

If a solution of nitrate of suboxide of mercury is evaporated, the 
sides of the vessel, where the temperature is rather higher, become 
coated with a light-yellow salt of the sub- and protoxide, which is iden- 
tical with the salt llg 2 0, 2 HgO, N0 5 analysed by Brooks. The 
same salt is formed, with evolution of binoxide of nitrogen, upon 
fusing nitrate of suboxide of mercury. 

Gaseous hyponitric acid converts mercury into a white crystalline 
salt which is not* nitrite of oxide of mercury, but neutral nitrate of 
suboxide of mercury, the formation of which is accompanied, in this 
case, by the evolution of binoxide of nitrogen. 

On addition of phosphate of soda to an excess of nitrate of sub 
oxide of mercury, dissolved in nitric acid, a white or pale yellowish 
crystalline precipitate is formed, which, may be washed with cold 
water, and is Hg 2 0, N0 5 -f3 Hg 2 0, P0 5 + 2 HO. If, on the other 
hand, nitrate of suboxide of mercury is added to an excess of phos- 
phate of soda, the resulting precipitate is not crystalline, but tribasic 
phosphate of suboxide of mercury ; when gently heated in a tube, 
this salt evolves metallic mercury, and becomes tribasic phosphate of 
protoxide of mercury, which is yellow when hot, but w hite when cold, 
and may also be obtained by addition of nitrate of protoxide of mer- 
cury to an excess of phosphate of soda. On addition of phosphate of 
soda to an excess of nitrate of protoxide of mercury, a double-salt of 
phosphate and nitrate of protoxide of mercury is produced. 

Ami<logreii-Coini»oun<Is of Mercury. — Schrotter(l) has endea- 
voured to show that the amidogon-compounds 6f mercury arc mul- 
tiples of sub- or protoxide, or sub- or protochloride of mercury, in 
which 1 or more equivalents of oxygen or chlorine are replaced by 
amidogen ; he has founded a new nomenclature for these compounds 
upon this view. 

silver. — Wittstein(2) recommends the reduction of chloride of 
silver by heating to redness an intimate mixture of 2 parts of that 
substance with 1 part of* charcoal. He states that the reduction is 
solely affected by the hydrogen of the charcoal. — Bolley(3) found 
that silver may easily be separated in the metallic state from its solu- 
tions, containing copper, by cane-sugar in the presence of caustic 
ammonia or potasSa and application of heat ; the precipitate should 
be first washed with hot water, and afterwards with hot acetic acid. 


(1) Wien. Acad. Ber. Jan.. 1849, 4 ; Rcpert Pharm. [3] III, 393. 

C2) Uepert. Pharm. [3] II, 1. (3) Jakrb. Pr. Pharm. XYI1I, 384. 
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Platinum. — According to an investigation of Laurent and 
Gerhardt(l), chloride of ammonium -bichloride of platinum, upon 
digestion with concentrated solution of ammonia dissolves gradually, 
forming an almost colourless solution, from which alcohol precipi- 
tates a large quantity of white flakes, which dry up to a resinous, 
pale-yellow mass, easily soluble in water ; a great deal of chloride of 
ammonium remains in solution. The composition of the resinous 
mass dried at 160°, corresponded to the formula PtClN 2 H 6 , according 
to which its formation would be explained by the equation PtCl 2 , 
NH 4 Cl + NH 3 = PtClN 2 H 5 + 2 HC1*; when heated above 210° it 
evolves hydrochloric acid, and becomes insoluble. Its solution gives 
with oxalate, sulphate and carbonate of ammonia, white precipitates, 
which did not, however, exhibit any constant composition, neither 
could they be obtained crystallised. Laurent and Gerhardt believe 
that this resinous mass is the chlorine-compound of a base similar 
to those described by Gros and Reiset. 


(1) Laur. and Gerh. C. R. 1848, 113 ; Ann. Ch. Phann. LXXIII, 223 ; J. Pr. Chem. 
XLVI, 511. Fischer's former observations, comp. Kastner’s Archiv. XIV, 150; 
Gmelin’s Handb. Chem., 4. ed. TII, 747. 
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Generalities. Fermentation. — Schuberi(l) ha8 published an in- 
vestigation upon yeast. In order to prove that the action of yeast 
is due merely to its porosity, he founds his investigation upon some 
experiments of Brendecke(2), according to which various porous 
bodies, such as charcoal, paper, flowers of sulphur, &c., to which some 
bi tart rate of ammonia is added, are capable of inducing fermentation 
in a solution of raw sugar. II is observations are also based upon 
some experiments of his own, which seem to indicate that porous 
bodies, even without the addition of a salt, are capable of exciting 
fermentation in a solution of (pure ?) cane-sugar. Whatever may 
be the means whereby alcoholic fermentation is induced, he states it 
to be indispensable that the body in question should be exposed for 
some time to the influence of air, and that oxygen and carbonic 
acid are absorbed by the ferment. Both oxygen and carbonic acid, 
being electro-negative substances, stand in opposition to the electro- 
positive alcohol, and therefore predispose its formation, but only 
when they are highly condensed by the powerful surface-attraction 
of the yeast or of any porous body. The electrical tension, he states, 
may be increased by many salts, provided that • the latter do not at 
the same time chemically affect cither the sugar or the ferment. 

Cyanogen-Compounds. Constitution. — Schrbtter(3) has added 
one more to the views which have been advanced regarding the 
double cyanides. According to his observations they may all be 
referred to the types nMCy and M 6 Cy 6 , wherein M represents an 
equivalent of metal and n the numbers 1, 2, 3, and 11 ; nM or 5 M 
may be represented by one or by several metals ; in like manner a 
portion of the cyanogen in the cyanides 2 MCy and 3 MCy may be 
replaced by chlorine, bromine, iodine, or oxygen. The cyanides KCy, 
KZnCy 2 , K a FeCy 3 , and (Quadrat's salts) M 6 Pt 5 Cy n , correspond to 


General- 

ities. 

Fermenta- 

tion. 


(1) Pogg. Aim. LXXVII, 197. 

(2) Comp. Annual Report for 1847-8, 1, 357, narticularly in reference to the statement 
that fermentation taking place in a solution of *ugar in contact with porous bodies is 
due to an impurity of the sugar. 

(3) Wien. Acad. May, 1849, 316. 
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cyanide of the formula nMCy. Ferricyanidc of potassium, K 3 Fe 2 Cy 6 , and its 
lead * corresponding salts, are composed according to the formula M B Cy 6 . 

Cyanide of Lead. — E. Erlenmeyer(l) has studied the composition 
of the precipitate which is formed in an aqueous or alcoholic 
solution of basic acetate of lead, by hydrocyanic acid and subsequent 
addition of ammonia or potassa. It agrees with the formula 
2 PbO, PbCy. He states that the compound must be washed with 
exclusion of air, and very carefully dried. By this the different 
results obtained by Kugler(2) in the analysis of the same compound 
are explained. — Cyanide of ammonium produces in solution of acetate 
of lead a trifling yellowish precipitate ; however hydrocyanic acid 
alone gives no precipitate in a solution of either nitrate or neutral or 
basic acetate of lead. • 

Ferrlcyanlde of Potassium and Sodium. — According to the 
observations of Laurent(3), if a solution of a mixture of ferri- 
cyanide of potassium and ferricyanidc of sodium be left to spon- 
taneous evaporation, a deposition takes place of garnet-coloured 
cubic crystals, which are anhydrous, and when gently heated 
decrepitate to a powder. Analysis led to the formula Fe 4 Cy ]2 , 
K 3 Na 3 . On one occasion Laurent obtained the salt in the hydrated 
condition, in large blackish-brown, six-sided prisms of about 120°. 
These crystals contained 6 equivs. of water, yielding on analysis 14*5 
per cent ; by recrystallisation, however, they passed into the anhy- 
drous cubic salt. 

Prussian Blue. — Chevr eul(4), by his investigations on the 
deportment of Prussian blue in the light, has shown that when ex- 
posed on a plate of porcelain in vacuo to the influence of light the* 
blue becomes decolorised with evolution of cyanogen or hydrocyanic 
acid ; and when in contact with oxygen, it acquires again its blue 
colour with simultaneous formation of sesquioxide of iron. The ses- 
quioxide of iron which is thus formed may be separated from the 
blue compound by hydrochloric acid. ChcvreuPs earlier experi- 
ments^) on this subject were made with silk and cotton stuffs dyed 
with Prussian blue ; but the sesquioxide of iron formed in these cases, 
even after five consecutive decolorisations could not be dissolved by 
hydrochloric acid. 

Nitroprussides. — L. Playfair(6), in studying the action of 
nitric acid upon ferrocyanide of potassium, has discovered a new class 


(1) J. Pr. Chem. XLVIII, 356 ; Ann. Ch. Pharm. LXX1I, 265 (in abstr.). 

(2) Annual Report for 1847 and 1848, I. 365. 

(3) Laur. and Gerh. C. R. 1849, 324. 

(4) Compt. Rend. XXIX, 294 ; Jnstit. 1849, 298 ; J. Pr.Chem. XLVIII, 187. 

(5) Rev. Scientif. Industr. XXXVI, 7^112, 151. 

(6) Philos. Transact. 1849, 11,477; Phil. Mag. [3] XXXVI, 197. 271, 348; Laur. 
and Gerh. C. R. 1850, 170, (in abstr.) ; J. Pr. Chem. L, 36. 
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of salts which he terms nitroprussides. It had previously been ob- Nitroprui 
served by L. Gmclin(l) and others that the coffee-brown liquid 
which is obtained on decomposing ferrocyanide of potassium by 
means of nitric acid; acquires a beautiful blue or purple-red colour on 
addition of an alkaline metallic sulphide. These phenomena of 
coloration, as Playfair has proved, owe their origin to the decom- 
position, by the metallic sulphide, of the nitroprussides which are 
formed. In the course of his beautiful investigation, Playfair has 
made numerous and repeated analyses, and if future investigations 
should show that the formula he has adduced for the new salts are 
untenable, still the numbers which he has given will always be of 
great value for calculation. Before entering into the statements of 
the properties and composition of the salts investigated, he adduces 
some experiments whose results are of importance for the foundation 
of a theory regarding the constitution of th? nitroprussides. In the 
action of nitric acid upon ferrocyanide of potassium, a copious evolu- 
tion of binoxidc of nitrogen takes place in the beginning of the 
operation, but after a short time it ceases entirely if the liquid be 
cooled down. At this point of the process a number of volatile pro- 
ducts of decomposition arc evolved, viz., cyanogen, hydrocyanic acid, 
nitrogen, carbonic acid, and, as we may conclude from the stifling 
pungent odour, probably also cyanic acid. The dark-red solution, on 
cooling, first deposits nitrate of potassa, and, if too much nitric acid 
has not been employed, a white body, which Playfair has recognised 
as ox amide . After heating or long standing, the solution no longer 
precipitates a salt of protoxide of iron of a blue, but of a dark-green or 
slate-colour. In order to ascertain in what relation the evolution of 
binoxide of nitrogen stands to the formation of nitroprussides, Play- 
fair saturated cyanide of potassium with this gas. The gas was 
readily absorbed, the liquid at the same time Acquired a red-colour, 
and deposited a body resembling paracyanogen. This * solution by 
itself was not coloured on addition of a soluble metallic sulphide, the 
colouration, however, was immediately perceptible when a ferrocyan- 
ogen-compound was formed by adding a salt of protoxide of iron. 

The same result was manifested when a solution of sulphate of pro- 
toxide of iron saturated with binoxide of nitrogen was mixed with 
cyanide of potassium. Binoxide of nitrogen is not absorbed by a 
solution of ferrocyanide of potassium ; if, however, the solution bn 
mixed with a sufficient quantity of acid and heated, the binoxidc of 
nitrogen is very readily absorbed, and after the completion of the 
action, the liquid is found to contain a nitroprusside. Ilydrofevro- 
cyanic acid is first converted by binoxidc of nitrogen into liydroferri- 
cyanic acid, and the latter then passes into hydronitroprussic acid. 


(1) Gmelin’ts Handb. d. Chein., 4. ed., IV, 370. 



200 


ORGANIC CHEMISTRY. 


Nitroprus- whilst the liquid acquired a red colour with continual evolution of 
gas. Playfair observes that in this reaction nitric acid is invariably 
produced, and even when the acid was prepared with washed binoxide 
of nitrogen, and the solution was saturated by an alkaline carbonate, it 
gave crystals of a nitrate. From this experiment Playfair has arrived 
at a simple method of preparing nitroprussidee ; but in order to avoid 
needless x’epetition, we shall communicate his process in our descrip- 
tion of nitroprusside of sodium. Ferricyanide of potassium is equally 
well adapted as ferrocyanide of potassium for preparing the nitro- 
prussides. 

The nitroprussides have collectively such remarkable properties that 
they are not easily to be confounded with other cyanogen-compounds. 
Most of the salts are ruby-red, and dissolve with the same colour in 
water; the aqueous solutions are not precipitated by alcohol ; the 
soluble salts crystallise # with facility ; the copper-, nickel-, cobalt-, 
iron-, zinc-, and silver-compounds are almost perfectly insoluble. 
As an expression of the constitution of the nitroprussides of the 
metals, Playfair adduces . the complicated formula Fe 5 ^24^15^ 3* 
5 M = Fe 5 Cy l2 N 3 0 8 , 5 M. The far simpler formula Fe 2 Cy r> NO, 2 M, 
which Playfair himself considers by no means improbable, requires 
about -j^th more carbon. According to the two formulae, ^th of the 
cyanogen is replaced by protoxide of nitrogen ; this view assumes 
that the binoxide of nitrogen, which plays so important a part in the 
formation of the nitroprussides, is reduced to the state of protoxide 
of nitrogen in this process. The analytical investigation presents 
many difficulties, in consequence of the facility of decomposition and the 
power this class of cyanogen-compounds possesses of dissolving small 
quantities of other cyanides, and crystallising therewith without 
change of form — a power which appears also to be possessed by the 
platino-cyanogen-compounds of Quadrat. For these reasons also 
uncertainty attaches to the numbers obtained, and consequently to 
the formula; which are deduced from thern(l). 

Hydronitroprussic acAd is obtained by decomposing the silver- or 
barium-compound by hydrochloric or sulphuric acid. Or it may be 
prepared of a less degree of purity as a strongly-acid, dark-red liquid,* 
by precipitating the potassium-compound by an alcholic solution of 
tartaric acid. The liquid, however, soon decomposes with separation 
of sesquioxide of iron, formation of hydrocyanic acid, and a soluble 
iron-salt, the presence of which may readily be proved by ferrocyanide 
of potassium. When evaporated in vacuo , this solution affords deli- 
quescent crystals of the acid, which, however, are never perfectly 
pure. The crystals are of a dark -red colour, they are soluble in water. 


(1) If a solution of nitroprusside of barium be treated with protoxide of mercury* a 
portion of tbe nitrogen of the compound is converted into nitric acid — an observation 
which appears to be in favour of a higher oxide of nitrogen than the protoxide. 
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alcohol, and ether ; the aqueous solution is decomposed at the boiling 
temperature. The facility with which the crystals deliquesce and are 
decomposed prevented an accurate determination of their composition ; 
the numbers, however, which have been obtained agree most nearly 
with the formula Fe 6 Cy 12 (NO) 3 , 5 H + 6 HO. 

Nitroprusside of sodium is most readily obtained in the crystalline 
form ; it is either prepared by the direct process, or by the decompo- 
sition of nitroprusside of copper or of iron, by caustic soda, an excess 
of the latter being carefully avoided. 5 equivalents of commercial 
nitric acid, previously diluted with an equal volume of water, are 
poured at once over 2 equivalents of the pulverised yellow prussiate of 
potassa. The salt dissolves to a coffee- coloured liquid, with evolu- 
tion of the above-mentioned gaseous products ; the solution contains 
ferricyanide of potassium, nitroprusside of potassium, and nitrate of 
potassa. The solution is digested in a water-bath until a salt of 
protoxide of iron is no longer precipitated of a blue- but of a slate- 
colour. On cooling, nitrate of potassa is deposited, and, if less nitric acid 
has been employed, also oxamide. The mother-liquor in the cold is neu- 
tralised with carbonate of soda, heated to ebullition, the green or 
brown precipitate which is formed is separated by filtration, and the 
ruby-coloured liquid is evaporated to crystallisation. . At first a 
deposit takes place of nitrate of potassa and soda, but on farther 
evaporation, prismatic crystals separate from the hqf solution ; these 
are taken out, and subjected alone to re-crystallisation. The salt 
may be. obtained of still greater purity by precipitating the red solu- 
tion with sulphate of protoxide of copper, digesting the washed precipi- 
tate with caustic soda, carefully avoiding an excess, and evaporating 
the filtrate to crystallisation. Nitroprusside of sodium forms ruby- 
coloured crystals, resembling those of ferrocyanide of potassium, and 
belonging to the rhombic system. According to Miller’s determi- 
nation, the following planes are prevailing, oo P.ooPoo . oo P oo . 
P oo . P oo (oo P : oo P = 105° 17' ; P oo : P oo in the brachy- 

diagonal principal section = 136° 32'; P oo : P oo in the macro- 
diagonal principal section = 121° 52'). This salt is permanent in the 
air, soluble in parts of water at the temperature of 16°, more 
soluble in hot water, and loses nothing in weight at 100°. From 
numerous analyses of salts, prepared by different methods, Playfair 
has calculated the formula Fe 5 Cy 12 (NO) 3 , 5Na-f-10HO. — Nitro- 
prusside of potassium is obtained in exactly the same manner as the 
sodium-compound. It is very readily soluble, and hence difficult to 
crystallise ; the crystals belong to the monoclinometric system, with 
the prevailing planes oo P . (oo P oo) . — P . — P oo . (-£- P oo) ; 
ooP: (ooPoo) =130° 14'; -P:(ooPoo) - 125° 55' ; -P oo to 
the principal axis =57° 56'. It is soluble in an equal weight of water 


Nltroprus- 
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Nitropm*. at a temperature of 16° ; when exposed to the light, it acquires a 
greenish colour, and its solution, when kept for a long time, is par- 
tially decomposed. The analysis of the salt, dried at 100°, approached 
nearest to the formula Fe,Cy 12 (NO) 3 , 5 K + 3HO. The crystals 
when dried in a water-bath, lose 11 '7 per cent of water. — The aqueous 
solution of this salt, when mixed with double its volume of alcohol, 
deposits, on addition of a caustic alkali, a yellow precipitate, slightly 
soluble in alcohol, readily soluble in water, and which is decomposed 
by acids into a salt of potassa and nitroprusside of potassium. 
Analysis, from which only approximative results could be obtained, gave 
for this compound the formula Fc 5 Cy 13 (NO) 3 , 5 K + 4 KO + 8 HO. 
Playfair believes it probable that 5 equivalents of potassa are pre- 
sent. — Nitroprusside of ammonium is. very readily decomposed, and 
hence could not be prepared perfectly pure. On bringing together 
an excess of nitroprusside of iron and ammonia, a red solution is 
formed with evolution of nitrogen, and which crystallises with difficulty 
under the air-pump. When heated, the solution deposits Prussian 
blue, and then yields dark-red rhombic crystals (to P . oo P oo. 
P co . 0 P ; cc P : co P = 91° 56' ; P oo : P oo in the macrodiagonal 
principal section = G9° 45') of a somewhat changed salt, whose ana- 
lysis led approximative^ to the formula Fe r Cy 12 (NO) 3 , 5NH 4 + 2|HO. 
— Nitroprusside of barium is obtained by decomposing the copper- 
compound by bavyta-watcr, taking great care to avoid an excess of the 
latter. Under the air-pump it separates in dark-red square-prismatic 
crystals, which are readily soluble in water (P . 0 P . oo P oo ; P : P 
in the terminal edges = 120° 30' ; P : 0 P = 135° 25'). The analysis 
of the salt dried at 100° agreed better with the simple formula 
Fe 2 Cy-NO, 2 Ba + 6 HO than with the formula corresponding to 
the foregoing salts, Fc 5 Cy ]2 (NO) 3 , 5 Ba + HO. At 100° this com- 
pound loses from 1 4*9 to 15 - 2 per cent of water. If the solu- 
tion of nitroprusside of barium be heated to ebullition, a brown 
powder containing iron and barium is separated, and the fil- 
trate yields, on evaporation, crystals of the same form as the unal- 
tered salt but of variable composition. — Nitroprusside of calcium is 
obtained by decomposing the Copper- or iron-compound with milk of 
lime, avoiding an excess of the latter. This salt very readily decomposes 
with scparatfbn of Prussian blue. The crystals are monoclinometric, 
oo P. oo P oo. OP; oo P oo : 0 P = 82° ; oo P : oo P in the ortho- 
diagonal principal, section = 140°. They dissolve with facility in 
water, and lose at 100° 17*85 per cent of their weight. In conse- 
quence of the readiness with which the salt decomposes, analysis 
gave only approximative numbers, and led to the formula 
Fe 5 Cy, 2 (NO) 3 , 5 Ca + 5 HO; the crystallised salt contained moreover 
15 cquivs. of water. — Soluble nitroprussidcs give with nitrate of silver 
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a reddish-white precipitate which is readily decomposed with hydro- Nitropru*- 
chloric acid or caustic alkalies. The composition of the compound * lde ®‘ 
dried at 100° agrees with the formula Fe 6 Cy, 2 (NO) 3 , 5 Ag + 2 HO. 

Its solution in ammonia deposits, on standing, brilliant crystals of a 
compound of the silver-salt with ammonia, which decomposes 
readily. — By mixing a soluble copper-salt with a nitroprussidc we 
obtain a pale-green precipitate, which in the light acquires a slate- 
colour; the precipitate is insoluble in water and in alcohol, and is 
easily decomposed by caustic alkalies with formation of a soluble 
nitroprussidc of the metal. On this decomposition depends one of 
the best methods for the preparation of the soluble salts in a state of 
purity. The copper-corn pound dried at 100° has the formula 
Fc 5 Gy 12 (NO) 3 , 5Cu-fHO(l). — Salts of protoxide of iron produce, 
with soluble nitroprussides of the metals, a salmon-coloured precipi- 
tate of the formula Fe 6 Cy 12 (NO) 3 , 5 Fe-f- 8 HO when dried at 100°. — 

Salts of sesquioxide of iron are not precipitated. — Salts' of zinc give 
a pale reddish precipitate whose composition is expressed by the 
formula Fe r; Cy 13 (NO) 3 , Zn + 2 IIO. — Neutral salts of protoxide of 
lead, protoxide of mercury, and of the oxides of tin, give no precipi- 
tate ; but basic lead-salts are precipitated white, salts of protoxide of 
nickel dirty-white, and salts of protoxide of cobalt of a flesh-colour. — 

Caustic alkalies transform the red colour of the nitroprussides of the 
metals into orange ; and by ebullition therewith the latter arc decom- 
posed into nitrogen, sesquioxide of iron, ferrocyanide of the metal, 
and a nitrite. To represent this decomposition of the nitroprussidc 
of sodium, Playfair adduces the equation : 2 [Fe-Cy,<,(NO) 3 , 5 Na] 

+ 9 NaO = 8 (FeCy 3 , 2 Na) + 3 (NaO, N0 3 ) + Fe 2 O s + 3 N.— Excess 
of ammonia, even in the cold, gives rise to the evolution of nitrogen, 
whilst a black, uncrystallisable substance remains. The* most 
characteristic metamorphosis of the nitroprussides is produced by 
soluble metallic sulphides. If a solution of a nitroprusside be brought 
into contact with only a very small quantity of a sulphide of an alka- 
line metal, a magnificent purple-red or blue colour is immediately 
formed, which is so exceedingly intense that Playfair himself con- 
siders it the most delicate, means of detecting the presence of a 
soluble metallic sulphide. In an aqueous solution the colour is only 
very transitory ; .if alcoholic solutions of nitroprusside of sodium ana 
of protosulphide of sodium be mixed together the purple-coloured 
compound precipitates in oily drops which in vacuo generally dry to a 
. green powder. This is a mixture of the purple-compound and its 


(1) We may add that the copper-compound dissolves easily in neutral oxalate of 
potassa, and that oxalate of copper-potassa crystallises from the green solution. 
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Nitroprna ■ products of decomposition. Playfair examined the composition of a 
• specimen of the dried blue compound which had suffered the least 
possible change, and found for it approximatively the formula 
Fe 6 Cy 12 N 3 0 3 , 5Na + 3NaS + 6I10. The blue compound which had 
not yet undergone any alteration was precipitated of the same blue 
colour by salts of protoxide of iron, yellowish -brown by lead-salts, and 
brown by salts of copper. When dissolved in water, its purple-blue 
colour quickly passes into red, and then salts of lead produce a red 
precipitate. The red solution in like manner soon decomposes with 
deposition of sesquioxide of iron and sulphur. The supernatant 
liquid contains a ferrocyanide, a sulphocyanidc, and a nitrite, while 
at the same time there are evolved, as products of the transformation, 
nitrogen, hydrocyanic acid, and at the boiling temperature also ammo- 
nia. Playfair expresses this decomposition by the equation 
2 (FegCy^NgO.j, 5 Na + 3 NaS) + 2110=7 (FeCy s , 2 Na) + (CyS 3 , 
Na) + (NaO, N0 3 ) + Fe 3 0 4 + S 4 + 2 HCy 4- 2 N. The evolution of 
ammonia lie considers to be the result of a secondary action due to 
the conversion of protoxide of iron into sesquioxide at the expense of 
tbe elements of water, whose hydrogen unites with the nitrogen 
and forms ammonia. No protoxide of iron could be detected in 
the solution. Starting from the observation of Gregory, that sulphide 
of nitrogen produces with caustic alkalies a transitory ametlivst- 
colour, which disappears with evolution of ammonia, Playfair like- 
wise considers it probable that the blue compound is = FcjCy J2 N 3 S 3 , 

5 Na + 3 NaO + 6 HO. If hydrosulphuric acid be passed through au 
alcoholic solution of nitroprusside of sodium a precipitate gradually 
appears which consists of sulphur, Prussian blue, and ferroeyanide of 
sodium ; the supernatant brown liquid contains a peculiar sulpliur- 
compound, the nature of which has not yet been investigated. — 
Chlorine or sulphurous acid induce no decomposition ; heated with 
concentrated sulphuric acid the same transitory purple colour is 
produced as by soluble metallic sulphides. Prussian blue dissolves 
in excess of nitroprusside of sodium, forming a beautiful blue 
liquid ; but with a larger quantity of Prussian blue it forms ' an 
insoluble double compound which yields to boiling water nitroprusside 
of sodium. 

With reference to the formation of hydronitroprussic acid from 
hydroferricyanic acid by the action of binoxidc of nitrogen (Fe 3 Cyg, 
H 3 + N0 2 = Fe 2 Cy 5 N 0 2 , H 2 + HCy) Gcrhardt(l) considers the for- 
mula Fe 2 0y B N0 2 , 2 M as the true expression of the composition of ‘ 
the nitroprussides. The following comparative table of the numbers 
obtained by Playfair, with those calculated according to his own and 


(1) Laur. and Gerh. C. R. 1850, 147- 
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Gerhardt’s.#$rmula, exhibits indeed, an accordance in favour of the 
latter : — 



Carbon. 

Nitrogen. 

Hydrogen 

Iron. 

Basic 

Metal. 

Crystallised Acid : found . . . 

247 to 

367 

17 to 

237 to 

— 

24*9 


1*8 

23*9 


FejjCygNOs, H. + 2HO (Gerh.) 

25*4 

35*6 

1*6 

237 

— 

Fe 5 Cy I2 (NO) 3 ,H 6 + 6110 (Playf.) 

24*9 

36*3 

1*9 

24*2 

— 

Ammonium-salt : found . . . . 

22-6 

45*9 

3*2 

22*1 

— 

Fe„Cy ft No a , 2 NH 4 (Gerh.) . . . 

23*8 

44*4 

3*1 

22*2 

— 

Fe 6 Cy 12 (NO) 3 , 5NII 4 , 2 HO (Playf.) 

23*0 

447 

3*5 

22*3 

— 

Potassium -salt : found . . . . 

19*6 



07 

19*05 | 

26-4 

Fe 2 Cy 6 N(X 2K (Gerh.) . . . . 

20*4 

— 

— 

19*0 

26*5 

FegCy, 2 (NO) 3 , 5 K, 3 IlO (Playf.) 

19*4 

— 

0*4 

18*9 

26*3 

Sodium-salt : found 

19*5 to 

27*8 to 

1*3 to 

19*3 to 

15*2 to 


20-4 

28-8 

1*6 

19*9 

16*3 

F&,Cy,NO.„ 2Na + 4 HO (Gerh.) 
Fe‘Cy 12 (NO) 3 , 5 Na + 10IIO(Play f.) 

201 

28*1 

1*3 

18*8 

15 4 

19*9 

29*0 . 

1*3 

; 19*3 

160 

Buiiuiu-A.iU : found 

14*9 to 

I 

1*2 to 

14 0 to 

34*4 to 


151 


1*5 

14*1 

34*8 

Fe„Cv 3 NO.„ 2 Ba + 4 IIO (Gerh.) . 

15*4 

— 

1*1 

14*4 

350 

Fe.*CygNOj 2 Ba + 6 HO (Plavf.) . 

150 

— 

1*5 

140 

34*3 

l‘’egCy' 12 (NO) 3 , 5Ba+ 1SHO (Playf.) 

14*4 

— 

1*5 

14*0 

34*4 

Silver-salt : found 

13*3 

19*3 

0*25 

13*0 

50*1 

Fc 2 Cy 5 N 0 2 , 2 Ag (Gerh.) . . *. 

Ffi S Cy, 2 (NO) 3> 5Ag+ 2HO(Playf.) 

13-8 

19*4 

— 

12*9 

50*0 

13*4 

19*5 

0*2 

13*0 

50*1 


If the formula proposed by Gerhardt should prove correct, then 
the volatile products, in addition to hydrocyanic acid, observed by 
Playfair — namely, cyanogen, cyanic acid, carbonic acid, and nitro- 
gen — must be formed by the secondary action of the nitric acid. 

Platinocyanides. — Quadrat has coutinued(l) his investigation 
regarding the platinocyanides, already mentioned in the Annual lteport 
for 1847-8, I, 369. He believes that the platinocyanides described as 
being composed according to the formula Pt 5 M 6 Cy u do actually 
exist, and moreover he considers it probable that other series of pla- 
tinocyanides may be produced. — Platinocyanide of potassium , 
Pt 6 K 6 Cy u , crystallises with facility when an .excess of cyanide of 
potassium is employed, and by repeated recrystallisation is obtained 
in a state of purity ; if, however, it is boiled for a long time with 
water, the proportion of platinum, in the compound obtained by 
several recrystallisations, rises from 49 05 to 51 - 65 per cent, the latter 
quantity agreeing with the formula PtKCy 2 . Quadrat mentions that 
the statements he made on a former occasion to the effect that a sulpho- 


(1) Ann. Ch. Pharm. LXX, 300; Wien. Acad. Ber. June and July 10, 1849. 
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matinocy-- cyanogen-compound exists in hydroplatinocyanic acid, prepared from 
auicfeg. piatinocyanide of copper by means of hydrosulphurkr acid, and like- 
wise in the salts prepared therewith, have no relation whatever to the 
salts which he first described, since they are free from sulphur. 

Quadrat,* in the first place, describes some salts belonging to the 
series of the simple platinocyanides which were all prepared from piatino- 
cyanide of copper PtCuCy 2 ; the latter differs from the compound 
Pt 6 Cu 6 Cy u only in composition; it forms two crystallisable blue 
compounds with ammonia. — Piatinocyanide of sodium , having the 
composition PtNaCy 2 when dried at 280°, is obtained by boiling 
piatinocyanide of copper with an excess of carbonate of soda. It 
forms large, colourless monoclinometric crystals which are soluble in 
water and in alcohol ; with nitrate of suboxide of mercury it fre- 
quently produces a beautiful crimson precipitate. — Piatinocyanide of 
calcium is formed by boiling the copper-compound with caustic lime ; 
it crystallises in delicate monoclinometric needles which exhibit the 
same triebroism as the following salt. At 180° it loses 2038 per 
cent of water, and is then represented by the formula PtCaCy 2 . With 
chloride of calcium it produces a crystallisable compound. — Piatino- 
cyanide of barium crystallises in six-sided monoclinometric prisms 
with terminal planes ; it is of a deep lemon-yellow colour, the 
crystals exhibiting upon the planes of the prisms purplish-blue varie- 
gations, and a light-yelkwv colour in the direction of the axes. It 
contains 15*3 per cent of water, and when dried at 180° is expressed 
by the formula PtBaCy 2 . — Piatinocyanide of magnesium , which has 
the formula PtMgCy 3 when dried at 280°, lias the same form as the 
salt Pt fi Mg fi Cy n . It is obtained perfectly colourless from a concen- 
trated alcoholic solution ; by evaporating the alcohol, however, the 
crystals become at first sulphur-yellow, then flesh-coloured, whilst 
from a hot saturated aqueous solution the compound separates in 
blood-red crystals. — -Platinohydrocyanic acid acquires with ammonia 
a yellow', and finally, with an excess, a white colour, but the white 
compound, w T hen exposed to the air, loses ammonia and again becomes 
yellow. A similar deportment is exhibited by the prismatic crystals 
that arc obtained by evaporating piatinocyanide of potassium with 
sulphate of ammonia and exhausting the dried mass by alcohol. — On 
the other hand Gerhardt(l) has repeated the analysis of piatino- 
cyanide of potassium prepared by the method of Quadrat, and, like 
Laurent(2), arrived at the formula KCy, PtCy + 3 HO. 

Acids and Collateral Matters. Malic Acid. — It is stated by H. 
Schulzc(3) that on crystallising a mixture of solutions of sulphate of 
copper and malate of ammonia, an accidental excess of the former salt 


(1) Laur. and Gerh. C. R. 1850, 146. 

(2) Comp. Annual Report for 1847-8, Vol. I, 369. 

(3) Arch. Ph&rni. [2] LV1I, 273. 
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first separates, *&nd then a double-salt of malate of copper and sul- 
phate of ammonia, which forms beautiful grass-green, spear-shaped 
crystals which are not altered by exposure to the air. 

Succinic Add. — Piria(l) has shown that crystallised asparagin, 
which contains the elements of malic acid and ammonia, gives rise to 
the formation of succinic acid. Dessaignes(2) has now found that 
malate of lime, when placed with water in an open vessel and exposed 
to the air for several months, gradually yields a slimy substance, 
together with crystals of, hydrated carbonate of lime and fine prisms 
of succinic acid. — Liebig(3) by investigating this decomposition of 
malate of lime has arrived at the following results. A mixture of 1 
part of malate of lime, 5 or G of water, and a quantity of beer-yeast 
amounting to T l 2 3 4 0 th part of the volume of water, when put into a warm 
place, soon gives rise to a lively evolution of pure carbonic acid. The 
suspended malate of lime becomes, after some days, more granular ; 
the grains, which are continually increasing in size, consist of a com- 
pound of succinate and carbonate of lime, whilst acetate of lime is 
found in the supernatant liquid. The decomposition is also rapidly 
induced employing in the place of yeast putrid fibrin, or rotten 
cheese; when yeast is employed hydrogen is evolved injhe last stage 
of the process. Three pounds of crude malate of lime, prepared from 
the juice of mountain-ash berries according to the method of Liebig,(4) 
is made into a paste with 10 pounds of water at a temperature of 40°. 
This is then mixed with 4 ounces of putrid cheese, previously rubbed 
up with water, and exposed at a temperature of from 30° to 40°, 
when fermentation speedily commences, and after some days ceases. 
The compound produced of malate and carbonate of lime is mixed 
with dilute sulphuric acid until effervescence ceases; a similar quan- 
tity of dilute sulphuric acid is then added, and the mixture heated to 
ebullition till the granular property of the solid salt has disappeared; 
it is then filtered through a linen bag. The liquid contains bisuccinate 
of lime and succinic acid ; it is now evaporated until a crystalline 
pellicle forms upon the surface, and concentrated sulphuric acid added 
until sulphate of lime cease's to be precipitated. The filtered liquid, 
diluted with water, is evaporated to crystallisation, and the succinic 
acid purified by treatment with a little animal charcoal and re-crystal- 
lisation. From 3 pounds of malate of lime Liebig obtained from 
15 to 16 ounces of brilliantly white succinic acid. — Liebig, moreover, 
has subsequently found that the more slowly and gently the fermen- 


(1) Comp. Animal Report for 1817-8,11, 114. 

(2) Ann. Cl* Phys. [3] XXV, 253; Compt. Rend. XXVIII, 1 G; Instit. 1849, 1 ; J. 
Pharm. [3] XV, 2G4 ; Ann. Cli. Pharm. LXX, 102; J. Pr. Clicm. XLVJ, 380. Des- 
saignes found asparagin in the young shoots of all the Legumiuosae. 

(3) Ann. Ch. Pharm. LXX, 104. 

(4) Ann. Ch; Pharm. XXXVII 1, 259. 
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tation is accomplished, the larger is the quantity of succinic acid 
obtained. If an evolution of hydrogen, takes place, another mode of 
fermentation ensues, in which either no succinic acid is formed, 
or in which that which is produced undergoes again decomposition. 
125 cubic centimeters of beer-yeast, 1 pound of dried malate of lime, 
and 6 pounds of water are good proportions for the preparation of 
succinic acid. When 19 pounds of malate of lime were allowed to 
•ferment with double the usual quantity of cheese, fermentation took 
place with great violence after a period of seven days ; nearly half the 
evolved gas consisted of hydrogen, and not more than 1 pound of 
ajjecinic acid was obtained. In the place of acetic acid the mother- 
liquor contained from 24 to 30 ounces of butyric acid which was 
contaminated with acetic acid ; by distilling the mother-liquor con- 
taining the lime-salts, an oily ethereal colourless fermentoleum was 
obtained, which was soluble in water, and could be separated there- 
from by chloride of calcium or carbonate of potassa(l). The decom- 
position which takes place is explained, according to Liebig, by the 
following formulae : — 

Malic acid. Succinic acid. Acetic acid. 

6 c 4 h 2 o 4 + 4 HO = 4 C 4 U 3 0 4 + C 4 H 4 0 4 + 4 co s 

Malic acid. Butyric acid. 

4 C 4 H„0 4 + 4 HO = C 8 11 8 0 4 + 8 C0 2 + 4 II 

Succinic acid. Butyric acid. 

3 C 4 II 3 0 4 = C s H a 0 4 + 4 C0 3 + H 

According to Yorwerk(2), the black carbonaceous mass which is 
formed in the preparation of ether, contains succinic acid, which may 
be obtained therefrom, by a process similar to that adapted for pre- 
paring the acid from amber (?). 

Tartaric Acid. — In order to prepare carbonate of potassa from 
bitartrate of portassa, Wittstein(3) recommends to recover a portion 
of the acid in the following manner ; 30 parts of pulverised tartar, 
6 parts of hydrate of lime, and 90 parts of water, are digested at a 
gentle heat for some days ; the tartrate of lime formed is decomposed 
by sulphuric acid, and the liquid filtered from the sulphate of lime, 
which contains only traces of lime, employed in preparing neutral 
tartrate of potassa or carbonate of potassa. 

Waekenroder(4) has communicated investigations regarding the 
composition of boro-tatrate of potassa. The concentrated solution of 


(1) The formation of this fermentoleum has been also subsequently observed by 
Rump and Retschy (Repert. Pharm. [3] VI, 82). 

(2) Jahrb. Pr. Pharm. XIX, 265. 

(3) Repert. Pharm. [3] II, 313. 

(4) Arch. Pharm. [2] LVIII, 4. 
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1 part of borax and 3 parts of purified bitartrate of potassa, still con- 
taming a little lime, slowly deposited a fine crystalline powder, in 
which were found 19*2 per cent of potassa, 4*3 lime, 1*0 soda, 61*3 
tartaric acid (in the. hypothetical anhydrous state), 2*0 boracic acid, 
and 12*2 water. In the boro-tartrate of potassa, prepared according to 
the above directions, -£-th of the bitartrate of potassa is in*excess. It 
is merely mixed with the true double-salt, and separates gradually 
from the solution. As the most convenient mode of preparing boro- 
tartrate of potassa, •Wackenroder recommends to dissolve, at a 
gentle heat, 24 parts (2 equivalents) of crystallised borax with 59 parts 
(5 equivalents) of dry pulverised bitartrate of potassa, previously puri- 
fied as much as possible by^ hydrochloric acid, in 180 parts of water, 
then to filter and evaporate. When dried at from 50° to 130°, until 
it no longer decreases in weight, the product remains perfectly stable. 
Also the salt which is prepared from 1 part of borax and 3 parts of 
bitartrate of potassa, is liable to change or to deliquesce only when 
imperfectly dried* When the above salt is dried as much as possible, 
a quantity of water escapes, which corresponds to a transformation 
of 4 equivalents of tartaric acid into C 8 II 2 0 H . 

ltacemic Acid. — With reference to the formation of racemic acid, 
Kestner, its discoverer, has communicated the following facts(l). 
Racemic acid w r as prepared in Thann, in the years 1822 and 1824; 
at that period the bitartrate of potdssa was saturated with carbonate 
of lime, and the decomposition w as completed by chloride of calcium ; 
the bitartrate of lime was decomposed by a large excess of sulphuric 
acid, the solution of tartaric acid evaporated over an open fire, and 
bleached by chlorine. At a subsequent period, the bitartrate of potassa 
was decomposed by caustic lime, only a slight excess of sulphuric 
acid was added, and the bleaching by chlorine discontinued ; from this 
time racemic acid was no longer obtained. — Pelouze(2) has com- 
municated a note of White (of Glasgow ?), who in 1829 obtained, in 
manufacturing tartaric acid on a large scale, crystals which differed 
from those of tartaric acid, and which were probably racemic acid ; 
the bitartrate he then employed was imported from Naples, Sicily, 
and Oporto. Kestner now mentions that the bitartrate of potassa, 
w r hich he employed in 1822 and 1824, likewise came from Italy. 

Pasteur(3) has published the completion of his investigations on 


(1) Compt. Rend. XXIX, 526. 

(2) Compt. Rend. XXIX, 557. 

(3) Ann. Ch. Phys. [3] XXVIII, 56; Compt. Rend. XXVIII, 477 ; XXIX, 297 (in 
abstr.) ; Instit. 1849, 124, 298; Dumas, Regnault, Balard and Biot’s Report, 
Compt. Rend. XXIX, 433; Instit. 1849, 337, Biot s Optical Experiments, fwhich con- 
firm Pasteur’s statements), Ann. Ch. Phys. [3] XXVIII, 99, comp, also this 
Report, 127. 
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racemic acid, some of which have already beeti detailed in the Annual 
Heport for 1847 and 1848, Vol. I, 22. He states that racemic acid 
consists of two acids, which, according to their action upon the plane 
of polarisation, he distinguishes as acide dextroractmique, which is 
identical with tartaric acid, and acide tevoracfmique. We will adopt 
these expressions, but retain the term racemic acid for the compound 
of the two. By combining racemic acid with the majority of bases, 
crystallised salts are formed, the crystals of which invariably contain 
racemic acid; it is only in the preparation of racemate of soda- 
ammonia, and racemate of soda-potassa, that racemic acid is split into 
dejxtroracemic and Icvoracemic acids, whose salt% separately crystal- 
lise. — By slowly crystallising a solution of racemate of soda-ammonia 
two varieties of crystals are produced, and may readily be distin- 
guished by their form, viz., as the image and the reflection of the 
•image, or as dextral and leval. The difference between them will 
become at once evident, if we imagine a rhombic prism, with a right 
terminal plane, with one acute edge of the prism turned towards the 
observer. If the edges between the prism and the right terminal 
plane are truncated by hemiliedral planes at the top — in front 
towards the right, and on the back towards the left, and at the 
bottom — in front towards the left, and on the back towards the right, 
the prism can never assume such a position as to exhibit these planes 
of truncation at the top — in fronf, towards the left, &c., provided the 
more acute edges of the prism are turned towards the observer. On 
the other hand, a prism which exhibits in the same position hemi- 
hedral planes of truncation at the top — in front towards the left, and 
at the back towards the right, and at the bottom — in front towards 
the right, and at the back towards the left — is the reflected image of 
the preceding form. The two kinds of crystals which are deposited 
by the crystallisation of racemate of soda-ammonia, are distinguished 
from each other by the small hemiliedral planes of truncation, which 
are reversed in the manner above stated. The crystals exhibit com- 
binations of rhombic prisms, in which the two vertical terminal planes 
occur, in addition to the horizontal right terminal plane. If we 
place in front that vertical terminal plane whose edges of com- 
bination (in reference to the horizontal terminal plane) are replaced 
by two small planes, the crystals which exhibit at the top, in front 
towards the right, together with these small planes, a plane 
truncating the edge of combination between the prism and the hori- 
zontal terminal plane, consist of dextroracemic acid. On the other 
hand, those which have this plane of truncation at the top, in front, 
towards the left, consist of levoracemic acid. The sp. gr. of both kinds 
of crystals is the same and equal to that of tartrate of soda-ammonia, 
viz., 1*576; they are likewise analogous in chemical composition and 
in the degree of solubility, 100 grms. of solution containing at 0° 
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21*2 grins, of crystallised double salt; equally strong solutions of Racemic 
the two salts rotate the plane of polarisation to an equal extent, the BC,d ’ 
one, however, towards the right and the other towards the left. The 
two kinds of crystals differ in their deportment from racemic acid ; a 
somewhat dilute solution of the crystals containing levoracemic acid 
forms, on additon of a lime-salt, small lustrous and distinct crystals 
of levoracemate of lime ; a solution of crystals which contain dextro- 
racemic acid (tartaric acid) comports itself in a similar manner ; a 
solution of the two kinds of crystals, however, forms with lime-salts 
a precipitate of racemate of lime differing essentially in its appear- 
ance. — When the two kinds of crystals are picked from each other 
and are separately recrystallised, each will form only crystals with one 
kind of the hemihedral planes. If a solution of one of these varieties 
of crystals is decomposed by a lead- or a baryta-salt, and the precipi- 
tate which is formed is decomposed by sulphuric acid, we obtain 
dextroracemic acid (tartaric acid) or levoracemic acid according to the 
kind of crystals employed. Both kinds of acid may be obtained in 
crystals, having the same sp. gr. and solubility and the same composition 
(C,H/L, HO). The crystalline form and cleavage of the two kinds 
of crystals is the same, with this difference only, that in the oblique 
rhombic prism of dextroracemic acid (tartaric acid) hemihedral planes 
occur on the one side, whilst in levoracemic acid they appear on the 
other side. Both acids exhibit pyro-electricity, and it was remarked 
that on cooling the positive electricity was invariably manifested at that 
side of the crystal on which the hemihedral planes occurred. The 
two acids rotate the plane of polarisation to an equal extent but in an 
opposite direction. Pasteur established beyond a doubt the identity 
of dextroracemic acid with tartaric acid, by an accurate comparison 
of all their properties. Dcxtro- and levoracemic acids, which both 
differ from the true racemic acid, again give rise to the latter when 
concentrated solutions of the two acids are mixed ; in this case a per- 
ceptible development of heat is immediately manifested, together with 
a copious deposition of crystals of racemic acid. — Pasteur, moreover, 
has investigated various salts of dextro-, as well as of levoracemic acid ; 
these are the neutral ammonia-salt, the neutral potassa-salt, the 
teroxide of antimony-ammonia-salt, and the potassa-soda-salt. In all 
these salts the above-mentioned characteristic properties are exhibited, 
namely, difference from the true racemates, and agreement of the 
corresponding dextroracemates and levoraceraates in relation to exter- 
nal form, with the sole exception that the hemihedral planes have an 
opposite position, and lastly an equal but opposite rotation of the 
plane of polarisation. Levoracemate of lime exhibits only holohedric 
planes of crystallisation, and is therefore not to be distinguished by its 
form from the dextroracemate (tartrate) ; it differs, however, from the 
latter, inasmuch as it yields, when mixed with it, the true racemate 
of lime which exhibits another deportment. 
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Lactic Acid. — Engelhardt(l) has investigated the products of 
the distillation of lactic acid and of lactate of copper. If highly 
concentrated lactic acid is distilled from a retort, at a temperature of 
from 130° to 140°, an acid, aqueous, somewhat empyreumatic liquid 
slowly passes over, which is dilute lactic .acid ; if the distillation 
ceases, and the retort is then allowed to cool, there remains behind 
anhydrous lactic acid, C 12 H ]0 O 10 , which has been described by 
Pelouze(2). The process of dehydration takes place more quickly 
at from 180° to 200°, but at this high temperature a larger quantity 
of unchanged lactic acid distils over >. in general lactic acid in the 
presence of an angular solid body, for instance a platinum wire, may 
be distilled at 200° without decomposition. Anhydrous lactic acid is 
not altered at a temperature of 240°, but at 250 & the decomposition 
commences, and goes on rapidly at 260°. Carbonic oxide is evolved, 
which is accompanied, when the temperature is continually main- 
tained at 260°, by only 3 to 4 volumes per cent of carbonic acid, 
but not a trace of a carbohydrogcn. In the retort there remains 
from 1 to 2 per cent of an easily combustible, highly lustrous carbon, 
whilst in the well-cooled receiver, a yellowish liquid is condensed, 
which after some time deposits crystals, and moreover contains alde- 
hyde, lactide, citraconic acid, and the ordinary hydrated lactic acid. 
Lactone and acetone, which l’elouze mentions as occurring among 
the products of distillation, could not however be detected. If the 
distillate be agitated with water, aldehyde* and hydrated lactic acid are 
dissolved, while a heavy oil consisting of lactide, citraconic acid, and 
a portion of hydrated lactic acid separates, which, when placed in 
contact w'ith w'ater, slowly disappears. The crystalline magma which 
separates from the distillate is washed with cold absolute alcohol, 
pressed, and the pure lactide thus obtained recrystallised from the 
smallest possible quantity of absolute alcohol : the crystals of lactide 
appear to be similar to those of sulphate of protoxide of iron, and 
crumble on being dried. Lactide may be slowly sublimed at 120°, 
but at higher temperatures it fuses, and at 250° it yields the same 
products of decomposition as are yielded by anhydrous lactic acid. — 
Engelhardt has confirmed for lactide the formula C c H 4 0 4 j the 
presence of citraconic acid he has proved by the analysis of its baryta- 
salt. On decomposing 19‘5 grms. of anhydrous lactic acid, by heat- 
ing it at a temperature of 260° for a period of eight hours, he ob- 
tained 12 - 2 per cent of aldehyde, 14’9 per cent of lactide, and, 1 per 
cent of carbon ; at a higher temperature more aldehyde and less 
lactide and lactic acid are found amongst the products of distillation. 
According to the author’s observation the decomposition consists 


(1) Ann. Ch. Pharm. LXX, 241. 

(2) J. Pharm. [3] VII, 1 ; Berzelius’ Jahresber. XXV, 787. 
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chiefly in the conversion of 1 equivalent of lactide (C 6 H 4 0 4 ) into 1 equi- 
valent of aldehyde and 2 equivs. of carbonic oxide (C 4 H 4 0 2 4- C 2 0 2 ). 
Dehydrated lactate of copper, when heated to a temperature between 
200° and 210°, yields in the first place carbonic acid, aldehyde, and 
a small portion of hydrated lactic acid which is probably due to some 
remaining water of crystallisation ; in the retort there is left metallic 
copper and anhydrous lactic acid, which is farther decomposed at 
from 250° to 200°. Engelhardt recommends the preparation of 
aldehyde from lactic acid, or a lactate of a feeble base. The salts of 
the stronger bases, such as the lime-salt, yield other products. 

Stadcler(l) has remarked that, in the distillation of 1 part of 
lactate of protoxide of iron, with 4 parts of binoxide of manganese 
and common salt, and 4 parts of sulphuric acid diluted with double 
its weight of water, aldehyde chiefly passes over; with 1 part of 
lactate of protoxide of iron, 10 parts of binoxide of manganese and 
salt, 10 parts of sulphuric acid, and from 12 to 14 parts of water, 
aldehyde first distils over, and subsequently chloral, accompanied by 
another body which is destroyed by hot sulphuric acid(2). 

Camphoric Acid. — Gerliardt and Lies-Bodart(3) have investi- 
gated the decomposition of camphorate of lime by dry distillation. 
It is advantageous to submit the salt to distillation in small quan- 
tities at a time, when a brown oil passes over, which is. purified by 
rectification ; it always retains a yellowish colour, and becomes again 
darker by exposure to the air. This compound, which has received 
the name of phorone, is lighter than water, has the odour of pepper- 
mint, and boils constantly at 208°. Jn addition to this there is 
obtained pi this distillation a tarry body, which appears to be a 
secondary product produced by the decomposition of phorone at a 
high temperature. The composition of phorone is C 9 H 7 0 or 
Ci 8 II, 4 0 2 ; the weight of its vapour was found to be =4-98; 
assuming a condensation to 4 volumes, it is calculated at 4‘8, for 
the formula C 18 H 14 0 2 . The formation of this body is consequently 
analogous to that of the acetones of the acids C n H n 0 4 . Phorone „ 
dissolves with a blood-red colour in sulphuric acid, and is^for the 
most part separated from this solution by water ; nitric acid acts 
thereon with great violence with the formation of a resinous sub- 
stance. A mixture of potassa and lime when mixed with phorone 
becomes heated; the mixture may be exposed to a temperature of 
20° or 30° above the boiling-point of phorone without any of the 


(1) Ann. Ch. Pharin. LXIX, 333 j Arch. Pharm. [2] LVIII, 194 ; Instit. 1849, 150; 
J. Pharm. [3] XVI, 38. 

(2) The lactates yield aldehyde abundantly when distilled with binoxide of manga- 
nese, even without the addition of salt. 

(3) Laur. and Gerh. C. R. 1849, 385; Compt. Rend. XXIX, 506 (in abstr.) ; Ann. 
Ch. Pharm. LXXII, 293. 
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camphoric latter distilling over ; at 240° a colourless oil distils, which is different 
* c,d ' in appearance from phorone, while a resinous substance remains in 
combination with the potassa-lime. — Anhydrous phosphoric acid acts 
violently upon phorone, and gives rise to the formation of cumole 

(C, 8 H la ). 

Meconic Acid. — According to Einbrodt(l), the formula SAgO, 
2 C 7 HO- for the yellow meconate of silver, corresponds better with 
the results he has obtained in recalculating the analyses of Liebig; 
the formula of the white silver-salt he writes with Lowig, AgO, 
C 7 H0 6 , and that of the free acid C 7 H0 6 + HO. 

Klnlc Acid. — Kremers(2) has investigated the basic kinate of 
protoxide of copper, prepared by decomposing sulphate of copper 
with an excess of kinate of baryta, adding baryta- water until the pre- 
cipitate which is formed ceases to dissolve, and leaving it. to crys- 
tallise at a moderate heat. He found the composition of the crystals, 
dried over sulphuric acid, to be 2 CuO, C 14 H 10 O 10 -|-4HO ; and that 
4 HO are expelled at 120°. 

Kinone. — In the Annual Report for 1847-8, I, 401, it was 
mentioned that the formula C 3 HO of kinone, as first determined by 
Woskresensky, was recognised as the true expression of its com- 
position. More recent investigations, on which we have here to 
report, have proved that the equivalent of kinone is most correctly 
expressed by C 13 H 4 0 4 . 

Wohler(3) has again resumed the investigation of the sulphur- 
compounds of kinone, which he had described at an earlier period (4). 
— Brown s ulphohydrokin o n e K which is formed when a current of hy- 
drosulphuric acid is passed into a solution of kinone, care hying taken 
that a portion of the latter remains unaltered, has the composition 
C 12 H 5 0 4 S 2 ; it was found that its formation is dependent upon the 
simultaneous production of the green hydrokinone, whose presence 
does not admit of the compound being obtained in a state of purity. 
2 equivs. of kinone and 2 equivs. of hydrosulphuric acid yield 
, 1 equiv. of brown sulphohydrokinone and 1 equiv. of green hydro- 


(1) From Bulli der Naturforsch. Gesellsch. in Moskau XXI, 1848, in J. Pr. Chem. 
XLVI, 284. 

(2) Ann. Ch. Pharm. LXX1I, 92. 

(3) Ann. Ch. Pharm. LX1X, 294; Arch. Pharm. [2] LVlII, 186; Instit. 1849, 
148; J. Pharm. [3] XVI, 35. From the earlier statements of Wohler regarding the 
compounds of kinone, and from those of Woskresensky, whose formula C 13 H 4 () 4 he 
confirms, Laurent (Laurent and Gerhardt’s C. It. 1849, 190; J. Pr. Chem. 
XLV1I, 153) has endeavoured to deduce formulae .which agree with his own and 
Gerhardt's views regarding the composition of chemical compounds. The recent 
investigation of Wohler, however, appears to render it unnecessary to give here an 
abstract of Laurent’s views. Laurent, for instance, proposes for brown sulphohydro- 
kinone the formula C 13 H 4 S„0 3 , and for the yellow compound C, 3 II s S 2 0 3 . 

(44 Ann. Ch. Pharm. LI, 145 ; Berzelius’ Jahresber. XXV, 827. 
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kinone ( C 12 H 5 0 4 ) Yellow sulphohydrokinone C 12 H 6 0 4 S, is formed Ktnooa. 
when the foregoing compound is suspended hi water and exposed 
to the farther action of hydrosulphuric acid. It is best obtained 
by saturating an alcoholic solution of kinone with hydrosulphuric 
acid ; the solution first * becomes dark-brown, finally bright-yellow 
and cloudy by the separation of sulphur; it is likewise formed, 
with deposition of sulphur, when an alcoholic solution of brown 
sulphohydrokinone is saturated with hydrosulphuric acid. The 
products of earlier preparations which were investigated had 
been mixed with sulphur; the pure compound is obtained as a 
yellowish crystalline mass when the alcoholic solution, filtered from 
the sulphur, is left to evaporate in vacuo. It fuses with partial 
decomposition even below 100°. Its alcoholic solution produces 
with acetate of lead a white precipitate, and with solution of kinone, 
brown sulphohydrokinone with simultaneous formation of green and 
colourless hydrokinone. In the formation of yellow sulphohydroki- 
none, 1 equiv. of the brown compound combines with 1 equiv. of hydro- 
sulphuric acid, with the separation of 2 equivs. of sulphur ; 2 equivs. 
of yellow sulphohydrokinone and 1 equiv. of kinone give 1 equiv. of 
brown sulphohydrokinone, 1 equiv. of colourless, and 1 equiv. of 
green hydrokinone. — The bodies produced by the action of chlorine 
upon the above-mentioned compounds, and formerly described as 
chloro-sulphokinones, are very probably nothing more than mixtures. 

— Colourless hydrokinone, C 12 H ( .0 4 , combines with hydrosulphuric 
acid in two proportions. Rhombohedric hydrosulphate of hydro- 
kinone, 3 C 12 II e 0 4 + 21IS, separates in small brilliant crystals, when 
hydrosulphuric acid is passed into a cold saturated solution of 
colourless hydrokinone; if the liquid be heated during the continued 
passage of the gas, the crystals again dissolve, and on slowly cooling 
the solution the compound separates in large colourless rhombo- 
hedrons, which must be quickly pressed between folds of bibulous 
paper and dried in vacuo. The crystals are inodorous, and when 
dry, unalterable, but if they are moistened with water they decom- 
pose into hydrosulphuric acid and colourless hydrokinone ; the* 
change being rapidly induced if the solution is boiled. A similar 
deportment is observed when the crystals are treated with alcohol, 
or fused. Prismatic hydrosulphate of hydrokinone, 2 C 12 1I 8 0 4 + IIS, 
is formed when hydrosulphuric acid is passed into a saturated 
solution of colourless hydrokinone at a temperature of about 40°; 
it forms very long colourless prisms. It is probable that a com- 
pound, C 18 H 6 0 4 + HS, likewise exists. — A compound of hydrokinone 
with acetate of lead, 2 (PbO, C 4 H 3 0 3 ) + C ln H 6 0 4 + 3 HO, or perhaps 
more correctly (PbO, C 4 H 3 0 ;! + C 12 H ( ,0 4 ) + (PbO, C 4 H 3 G 3 + 3 HO), 
was accidentally observed in the analysis of hydrosulphate of hydro- 
kinone by means of a solution of acetate of lead, during which 
it immediately commenced to crystallise out. It is directly obtained 
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when colourless hydrokinone is dissolved in a moderately concen- 
trated and warm solution of acetate of lead ; on the cooling of this 
solution it separates in the crystalline state. It forms oblique 
rhombic prisms, difficultly soluble in cold, and readily soluble in 
hot water without decomposition j cold alcohol dissolves scarcely a 
trace, but in hot alcohol, and also in ether, it appears to be decom- 
posed. At 100° the crystals acquire a milk-white colour with loss of 
water; and when heated to temperatures above 180 O/ the crystals 
fuse and suffer decomposition,. By mixing a concentrated solution 'of 
this compound with a solution of kinone, pure green hydrokinone 
separates. 

Stadeler(l) has published investigations upon the chlorinated 
products of the decomposition of kinie acid. If this acid be sub- 
mitted to distillation with a chlorine-mixture, an acid liquid and 
a crystalline sublimate are obtained. The liquid contains formic 
acid and an oily body which is a general product of the decomposi- 
tion of organic bodies by chlorine, and will be described by Stiideler 
on a future occasion. The crystalline sublimate is a mixture of 
four compounds, which may be considered as kinone, in which 1, 2, 3 
or 4 equivalents of hydrogen are replaced by chlorine. Stiideler 
designates the three first bodies as chlorokinone, dichlorokinone, and 
trichlorolcinone, the last being the chloranile discovered by Erdmann. 
Similarly to kinone, all these compounds are capable of assuming hy- 
drogen, and forming compounds therewith analogous to hydrokinone. 
— The largest quantity of solid products appears to be obtained 
by employing 1 part of kinate of copper, 4< parts of a mixture of 2 
of binoxide of manganese and 3 of common salt, with 4 parts of 
sulphuric acid, previously diluted with 3 times its volume of water; 
it is not advisable to employ in one operation more than from 20 to 
25 grms. of the kinate. The mixture swells up and evolves carbonic 
acid, and in the commencement of the operation also a small portion 
of chlorine. The ebullition is continued rapidly, and the vapours 
are passed through a long glass tube, which is cooled sufficiently to 
prevent the products from becoming hot in the receiver in which 
they are collected. By moderately cooling the upper part of the 
condensing tube, it is possible to condense almost entirely the chlo- 
ranile which im volatile with difficulty, and may be thus separated 
from the other solid products. The latter compounds are collected 
upon a filter, washed with cold water, and dried; the dried and 
divided mass is repeatedly digested with small quantities of absolute 
alcohol, until the latter ceases to become intensely coloured ; the alcohol 
leaves dichlorokinone with small quantities of trichlorokinone and 


(I) Ann. Ch. Pharm. LXIX, 300 ; Arch. Pharm. [2] LVII1, 188; Instit. 1849, 149 ; 
J, Pharm. [3] XVI, 389. 
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chloranile, and dissolves chi orokinone and, trichlorokinone which- Klnone - 
may be separated from this solution by water. 

Chlorokinone, C 12 H 3 C10 4 , could not be obtained entirely free 
from trichlorokinone. The yellow precipitate produced by water 
in the above-mentioned alcoholic solution is a mixture of delicate 
needles (chlorokinone)' and plates (trichlorokinone). From a solution 
of the mixture in a small quantity of boiling alcohol, a portion of the 
trichlorokinone first crystallises in yellow plates, and only at a later 
period yellow ncdSles are deposited ; but if the liquid at this point 
of the process is precipitated with water, and th% precipitate re- 
peatedly submitted to the same treatment, crystals of trichlorokinone 
are still invariably deposited with the other compound. Stadeler 
considers the following properties of chlorokinone established with 
accuracy. It crystallises in delicate yellow needles which fuse at 
the boiling temperature of water ; it imparts a purple colour to 
organic substances ; it has a peculiar aromatic odour, and pungent 
and burning taste ; it is readily soluble in ether and cold concen- 
trated spirit of wine; in alcohol, diluted with an equal volume of 
water, it dissolves copiously when heated, and partly separates again 
on cooling; the solution in dilute alcohol is easily decomposed, 
whereby the yellow colour passes into a deep-red. Chlorokinone 
exhibits a similar deportment towards acetic acid; it dissolves easily 
in boiling water, but on ebullition a large quantity is decomposed, 
a red colour being imparted to the solution ; the solution in water, 
acidulated with hydrochloric acid, may be boiled for some time before 
the red coloration appears ; it dissolves readily in cold aqueous 
sulphurous acid, and forms, with cold sulphuric acid, a solution 
which speedily solidifies to a magma of white prisms. — Chlorokinone 
is capable of assuming 1 or 2 equivs. of hydrogen, and forming com- 
pounds which have already been described by Wohler, viz. white 
chlorohydrokinone , C 12 H 5 C1P 4 , obtained by dissolving kinone in 
hydrochloric acid; and broivn chlorohydrokinone, C 12 II 4 C10 4 , pre- 
pared by mixing the former with sesquichloride of iron. By dis- 
tilling a mixture of chlorokinone, dichlorokinone, and trichlorokinone, 
with a small quantity of water, a mixture of these three compounds 
passed over while the contents of the retort acquired a brownish-red 
colour, and the kinone compounds fused to an almost Hlack mass ; 
the dark-red aqueous solution of the residue, mixed with sulphurous 
acid gave on evaporation of the now colourless solution a slightly 
brown crystalline mass, from which chlorohydrokinone in delicate 
plates could be obtained by sublimation ; another portion of the red . 
solution, when agitated with ether, gave an extract which left on 
evaporation of the ether drops of oil, that soon solidified into delicate 
crystals of brown chlorohydrokinone. Colourless chlorohydrokinone 
is obtained by dissolving chlorokinone in sulphuric acid. Brown 
chlorohydrokinone forms by digesting a warm solution of colourless 
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Kinone. chlorohydrokinone with chlorokinone, or by the continued ebullition 
of chlorokinone with a small quantity of water ; it is likewise formed 
together with green hydrokinone in the first moment of the action 
of hydrochloric acid upon kinone. If the dark magma formed by 
treating kinone with hydrochloric acid be washed with -a little water, 
and then with dilute spirit of wine, and the dried residue. dissolved in 
concentrated acetic acid, green hydrokinone will deposit as the solu- 
tion cools. 

Dichlorokinone, C ia II 3 Cl 2 0 4 , can bc.freed fromSfshlorokinone, and 
from the greater part of the trichlorokinone by maceration with cold 
alcohol; U portion of the latter which still remains is removed by 
washing with hot spirits of wine diluted with at least an equal volume 
of water; the chloranile is separated by re-crystallisation from boiling 
alcohol, and pouring off the delicate yellow plates of chloranile, which 
are suspended in the liquid, from the heavier crystals of dichloroki- 
none. From boiling alcohol dichlorokinone crystallises in pure 
lemon-yellow crystals, and from a mixture of alcohol and ether in 
larger and darker vitreous crystals which are prisms with oblique 
terminal planes ; at the ordinary temperature it slowly volatilises and 
fuses at 150°; it is insoluble in water, and almost insoluble in cold 
alcohol; it dissolves, however, to a slight extent in boiling dilute spirit 
of wine, and abundantly in boiling concentrated alcohol, in cold ether, 
and in boiling concentrated acetic acid, but in the latter case what- 
ever may remain in solution after cooling, speedily decomposes with a 
brownish-red coloration. It is soluble without decomposition also in 
concentrated sulphuric acid, and in hot concentrated nitric acid. 
Dichlorokinone dissolves with a deep reddish-brown colour in dilute 
solution of potassa, and after some hours deposits, in delicate prisms, 
a red potassa-salt, from whose solution, on addition of hydrochloric 
acid, the acid separates in red prismatic crystals ; this acid appears to 
be analogous to chloranilic acid. Dilute.ammonia dissolves dichloro- 
kinone with difficulty ; the solution, which is at first yellow, soon 
becomes red, then blackish-brown, and deposits, on evaporation, 
crystals of chloride of ammonium, and a substance resembling liumin. 
If dichlorokinone be heated with concentrated aqueous sulphurous 
acid, a colourless solution is obtained, which, on cooling, yields stellar 
needles of Alourless dichlor hydrokinone C 12 H 4 C1 2 0 4 ; this compound 
is obtained from a moderately concentrated solution in acetic acid in 
crystals resembling those of oxalic acid ; it sublimes slowly even at 
120°, and rapidly between 150° and 160°: at about 164° it fuses to a 
reddish-brown liquid which, on cooling, becomes again colourless ; 
it dissolves readily in ether, alcohol, warm acetic acid, and boiling 
water, but only slightly in cold water ; it is not decomposed by sul- 
phuric acid, nor by boiling concentrated hydrochloric acid; with 
solution of potassa it yields a colourless solution, which, on exposure 
to the air, becomes green, then red, and deposits a violet powder ; 
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with ammonia it forms a yellow solution which Bpeedily becomes red, xcinona 
and gives, with hydrochloric acid, a precipitate of an amorphous and 
of a crystalline substance. By treatment with nitric acid, or by ad- 
dition of sesquichloride of iron to a hot aqueous solution it is trans- 
formed into dichlorokinone. If sesquichloride of iron be dropped 
into the solution only so long as the colour still darkens, a compound, 
analogous to green hydrokinone, separates in small violet prisms or 
blackish-green needles which are also formed, with reduction of 
silver, by mixing ^solution of colourless dichlorhydrokinone in dilute 
spirit of wine, with nitrate of silver. This compound, violet dichlor- 
hydrokinone, is C 12 H 3 C1 2 0 4 + 2 HO ; at 70°, or when exposed over 
sulphuric acid, it loses water and becomes yellow. In preparing this 
compound by nitrate of silver it may likewise be formed in the anhy- 
drous state by suitably concentrating the liquids. Violet dichlor- 
hydrokinone is almost entirely insoluble in cold water ; it is dissolved 
by boiling water or acetic acid, and on cooling again separates, a por- 
tion, however, isby this means transformed into the yellow (anhy- 
drous) compound ; alcohol, ether, and sulphuric acid convert it into 
the yellow compound ; cold dilute nitric acid has no action upon it, 
but moderately concentrated acid transforms it into dichlorokinone ; 
aqueous ammonia and potassa dissolve it with a green colour that 
soon passes into ruby-red ; hydrochloric acid produces in the ammo- 
niacal solutioiT a carmine precipitate, but no precipitate in the solution 
prepared with potassa. Yellow dichlorohydrokinone, C 13 H 3 C1 2 0 4 , 
assumes a red colour at a temperature of 110°, and becomes again 
yellow on cooling ; at 120° it fuses to a red liquid, being decomposed 
thereby into dichlorokinone and white dichlorohydrokinone ; it dis- 
solves with facility in boiling water and separates again on cooling, 
being partly transformed into the violet compound. 

lYichlorokinone, C ]2 HC1 3 0 4 , is obtained by precipitating the alco- 
holic solution containing chlorokinone and trichlorokinone (page 21 7) 
by water, dissolving the precipitate in moderately strong alcohol at a 
temperature of about 60°, and allowing the solution slowly to crys- 
tallise, when the trichlorokinone first separates in large yellow plates. 

As soon as the yellow prisms of chlorokinone begin to separate the 
liquid must be poured off from the yellow plates, which are to be 
washed with a little spirit of wine and recrystallised from hot alcohol. 
Trichlorokinone sublimes pretty rapidly at temperatures exceeding 
130°, and fuses at 160°. It does not dissolve in cold water, and iB 
only slightly dissolved in either boiling water, cold alcohol, or acetic 
acid ; it dissolves, however, abupdantly in boiling alcohol or acetic 
acid, in ether, and without decomposition in cold concentrated 
sulphuric acid, and in hot concentrated nitric acid. In dilute potassa- 
solution the crystals first become green and then dissolve with a 
reddish-brown colour ; after some time a potassa-salt deposits in the 
form of red needles, the acid of which can be separated in red crystals 
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Kuimie. by hydrochloric acid. When treated’ with concentrated ammonia the 
crystals assume a red colour and then yield a red solution from 
which small dark-brown crystals are deposited ; they appear to be a 
compound analogous to chloranilammon. — Trichlorokinone, when 
heated with aqueous sulphurous acid, dissolves to a colourless liquid 
from which, after concentration in a water-bath, colourless, trichloro- 
hydrokinone is separated in colourless plates or in heavy oily drops 
which become crystalline on cooling. Stadeler assumes the formula 
C 12 H s C 1 3 0 4 for trichlorohydrokinone, which he did not analyse, from 
want of the pure substance. It fuses at a temperature a little above 
130°, and sublimes in delicate plates. In cold water it is slightly 
soluble, in boiling water it fuses and dissolves slowly; it dissolves with 
facility in alcohol and in ether, forming acid solutions that yield a 
white precipitate with neutral acetate of lead. Concentrated sul- 
phuric acid dissolves it at. a moderate temperature, and concentrated 
nitric acid transforms it into yellow trichlorokinone. The solution in 
potassa which is at first colourless beeomes, when exposed to the air, 
green, then red, finally brown, and gives with hydrochloric! acid a 
brown precipitate which appears to be a mixture : it dissolves in 
ammonia with similar changes of colour, the solution yielding with 
hydrochloric acid a flesh-coloured precipitate. A solution of colour- 
less trichlorohydrokinone in dilute spirit of wine produces with nitrate 
of silver, when heated, a silver-mirror, and on cooling deposits small 
yellow places which are likewise formed on adding sesquichloride of 
iron' to an aqueous solution of trichlorohydrokinone. According to 
Stadeler this compound is identical with that obtained by Wo s- 
kresensky(l) on acting upon kinone by chlorine and subliming the 
product in an atmosphere of chlorine, and to which he assigned the 
name chlorokinoyl ; Stadeler states, moreover, that its composition 
must be expressed by the formula C 12 H 2 C1 3 0 4 , with which also Wos- 
kresensky’s analyses agree very closely. 

If chloranile, C 12 Cl 4 O t , is boiled with aqueous sulphurous acid, the 
crystals become brownish-white ; the product is obtained in white 
plates of perfect purity by washing with cold water, recrystallising 
from a mixture of ether and dilute spirit of wine and then from boil- 
ing concentrated acejic acid. This compound is chloroliydroanile 
C 12 H 2 'C1 4 0 4 ; it becomes slightly brown at 160°, dark-brown between 
215° and 220°, and commences at this temperature to sublime 
rapidly ; at a stronger heat it fuses. It dissolves with facility in 
dilute potassa-solution, and produces therewith a potassa-salt in 
slightly coloured crystals ; the solution and also the crystals rapidly 
become red when exposed to the air! Ammonia dissolves it with a 
yellow colour, an excess of hydrochloric acid changing the colour of 
the solution to violet, without, however, producing a precipitate. 

(1) J. Pr. Chem. XV11I, 410; Berzelius' Jahresber. XX, 448. 
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With water containing some sesquichloride of iron or nitric acid, it Ktnone. 
becomes, when beated, immediately yellow ; the yellow compound is 
also formed on adding nitrate of silver to a solution of chlorohydroanile 
in dilute spirit of wine. In contact with hypochlorite of soda, chloro- 
hydroanilO, and also the solutions of colourless di- and trichlorohydro- 
kinone became green. 

Gallic Acid. — Wittstein(l), by his investigations of the compounds 
of iron with gallic acid, has arrived at the following conclusions, viz., 
that a constant compound is not to be obtained, but that the precipi- 
tate, prepared with pure salts of the protoxide or of the sesquioxide, 
contains the two oxides, and in fact at least as many equivalents of 
protoxide as of the sesquioxide. He states that the quantity of pro- 
toxide increases the longer the precipitate remains in the liquid in 
which it is produced, while the sesquioxide augments in quantity by 
drying the precipitate at 100°. 

TannocafTcic Add. — Liebich (2) has investigated the action of 
potassa upon tannocaffeic acid. The acid, moderately concentrated . 
by evaporation, was mixed with pure potassa, until the solution 
acquired a distinctly alkaline reaction ; it immediately assumed a 
brown colour, and gradually became darker by exposure to the air. 

After eight days a portion of the liquid was neutralised with acetic 
acid, and precipitated by neutral acetate of lead ; the light-brown 
precipitate yielded from 28 - 4 to 28 7 per cent of carbon, 1*9 to 2‘2 
hydrogen, and 51’0 to 51*3 protoxide of lead, from which Liebich 
has deduced the formula 4 (PbO, C 12 H 5 0 (; ) + 3 PbO, 2 C, 2 Hg0 6 . 

The remaining portion of the liquid was exposed to the air for eight 
days longer, and a blackish-brown lead-salt prepared therefrom, which 
gave 212 to 21 '5 per cent of carbon, 1*5 to 1*0 hydrogen, and (502 
to GO'S protoxide of lead ; for which, as for a mixture of a basic with 
a neutral salt, Liebich has calculated the formula 5 (2 PbO, C 12 II 4 0 7 ) 

+ PbO, C 12 H 4 0 7 . Liebich states that, by the above-mentioned 
treatment, tannocaffeic acid splits in such a manner that a group of 
atoms, C’i 2 H 6 0 6 , becomes free, passing into C 12 II 5 0 6 , and finally into 

xio ii -vo tattle Acids or Vaicrian-Koot. — Runge had stated, that in. 
the root of Valeriana officinalis , &c., an acid is contained that forms 
with bases white salts which become green by exposure to the air ; 
he named it greenous acid, and its product of oxidation greenic 
acid. Czyrniansky(3) has made the following observations. Fresh 
valerian roots were exhausted with hot absolute alcohol, and the 
extract precipitated by neutral acetate of lead ; the dirty-white pre- 
cipitate, washed with boiling alcohol, was suspended in water, and 

(1) Repert. Pharra. [3] II, 200. 

(2) Ann. Ch. Pham. LXXI, 57. 

(3) Ann. Ch. Pharm. LXXI, 21. 
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decomposed by hydrosulphuric acid ; the liquid gave, with acetate of 
lead, a whitish-yellow precipitate which, when dried in vacuo, con- 
tained 17*5 per cent carbon, 1*9 hydrogen, 13*4 oxygen, and 67'2 
protoxide of lead, and soon acquired a green colour on exposure to 
the air. The composition of its acyl Czyrniansky considers as 
C h H 9 0 8 , which is tannocaffeic acid+lequiv. of water. The free 
acid decomposes by exposure to the air, reduces silver-salts, gives 
with baryta a white compound, and in contradistinction to tanno- 
caffeic acid does not become green on addition of salts of sesquioxidc 
of iron, nor brown when exposed with ammonia to the atmosphere. 
The liquid, filtered from the first precipitate, gave, when mixed with 
a small quantity of ammonia, a copious precipitate which was decom- 
posed by hydrosulphuric acid ; the filtrate yielded, with tribasic 
acetate of lead, a precipitate in which 15'2 per cent of carbon, 
4*6 hydrogen, 14*3 oxygen, and 68*9 protoxide of lead were found, 
corresponding, according to Czyrniansky, to the formula of the 
acid C 12 H g 0 9 ; tffe acid of this salt likewise reduces the silver-salts, 
and does not yield an insoluble salt of baryta. 

Benzoic Acid.— Chancel(l) has subjected the products of decom- 
position formed in the dry distillation of benzoate of lime to a new 
investigation which has as yet been published only in abstract. 
According to the author, the products of decomposition of benzoate of 
lime are by no means carbonate of lime and benzone only, but in- 
flammable gases are always simultaneously evolved; the distillate 
which has hitherto been termed benzone, and supposed to be repre- 
sented by the formula C 13 H 5 0, is, according to Chancel, a mixture 
of several bodies, from which a crystalline substance-may be isolated. 
This latter compound has the composition ascribed to benzone, viz., 
c 13 h 5 o, or as Chancel, according to his views regarding the con- 
stitution of the acetones (2), writes, C 20 H 10 O a ; it is insoluble in 
water, pretty soluble in alcohol, and very soluble in ether; it crys- 
tallises in large, slightly amber-coloured prisms, fuses at 46° to a 
thick oil, commences to boil at 315°, and distils over unchanged. 
With a mixture of potassa and lime, it forms at about 200° only 
benzoate of potassa and benzole (phene), without a trace of hydrogen 
(C 26 H 10 O 2 + KO, HO = KO, C u H 5 0o + C J2 H 6 ) ; in reference to 
this latter decomposition, Chancel proposes to term it benzo- 
phenone. In the cold, benzophenone is dissolved by sulphuric or 
nitric acid without decomposition, and is again separated on addition 
of water, heated fuming nitric acid acts thereon, and transforms it 
into an oily liquid which retains its fluidity a considerable time 


(1) Compt. Rend. XXVIII, 83 ; Laur. and Gerh. C. R. 1849, 87 ; Instit. 1849, 19 
Ann. Ch. Pharm. LXXII, 279. 

(2) Comp. Annual Report for 1847-8, I, 418. 
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after being cooled ; this body which is dinitro-benzophenone. Benzoic 
C 26 H 8 (N0J 2 0 2 , dissolves rapidly in ether, but almost immediately ac,d * 
separates again as a crystalline, slightly yellow powder. — In addition 
to benzophenone, the products of the distillation of benzoate of lime 
contain benzole and other substances, especially carbohydrides. 
Chancel was unable to detect naphthalin (C 20 H g ) ; but he found 
two other carbohydrides isomeric therewith ; one of these compounds 
crystallises readily, and fuses at 92°, whilst the other is less soluble 
in ether and alcohol, crystallises imperfectly, and fuses at 65° ; the 
latter possesses the odour of roses, and is identical with the com- 
pound obtained by Chancel and Laurent in the decomposition of 
benzoate of ammonia by red-hot caustic baryta(l) ; it is likewise 
formed in more considerable quantity in the distillation of a mixture 
of benzoate of potassa and potassa-lime. 

Chancel(2) has, moreover, published investigations upon the 
nitro-compounds derived from benzoic acid, and of their products of 
decomposition. — He prepared nitrobenzoate of ethyl, (C 4 H 5 0, 
C, 4 H 4 (N0 4 )0.„ by passing hydrochloric acid gas into a boiling 
alcoholic solution of nitrobenzoic acid; the compound in a short 
time separates at the bottom of the vessel, and solidifies on cooling ; 
it crystallises in rhombic prisms of 122°, fuses at 42°, and boils at 
about 298 °. — Nitrobenzoate of methyl , prepared in a similar manner, 
crystallises in rhombic prisms of 118° to 120°, fuses at 70°, and boils 
at 279°. For the preparation of nilrobenz amide, C ]4 H 6 (N0 4 )N0 2 , 
which Field(3) obtained by heating nitrobenzoate of ammonia. 
Chancel prefers mixing nitrobenzoate of ethyl, dissolved in a large 
amount of alcohol, with aqueous ammonia, in quantity insufficient to 
separate the ether, allowing the mixture to remain in a closed vessel, 
and evaporating as soon as a portion ceases to become cloudy on 
addition of a large quantity of water, which, at the ordinary tempe- 
rature, is generally the case in about eight or ten days. — In reference 
to the action of sulphide of ammonium upon nitrobenzamide, comp, 
carbanilamide and carbanilic acid. 


(1) Laurent and Chancel (Laur. and Gcrh. C. R. 1849, 117 ; J. Pr. Chem. XL VI, 
510) state that, by passing benzoate of ammonia over heated baryta, the latter becomes 
red-hot, and benzonitrile, together with a small quantity of a crystalline compound, 
collects iu the receiver. The latter, when purified by distillation and recrystallisation 
from alcohol, formed colourless plates, which smelt feebly of roses, volatilised without 
decomposition, and had the same composition as naphthalin ; it gives with bromine' a 
crystalline substance. — At a former period (comp. Annual Report for 1847-8, 1, 458) 
Laurent and Chancel had stated that only benzole was obtained on passing benzoate 
of ammonia over red-hot baryta. 

(2; Laur. and Gerh. C. R. 1849, 177 ; J. Pr. Chem. XLYII, 140 ; Ann. Ch. Pharrn. 
LXXII, 274 (in abstr.). r 

(3) Annual Report for 1847-8, 1, 454, 
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Benxoic According to a short note, Chancel(l) has subsequently found that 
by the action of sulphide of ammonium upon nitrobenzoate of. ethyl, 
carbanilate of ethyl CjgH u N0 4 , which he terms carbaniletkane is 
formed; and* by acting in a similar manner upon nitrobenzoate 
of methyl, he obtains carbanilate of methyl C 16 H 9 N0 4 ( carbani - 
methylane .) Both compounds are fluid, insoluble in water, and do not 
volatilise without decomposition ; by the continued action of ammonia 
they are decomposed with formation of carbanilamide and alcohol. - 
Fosresinlc Acid. — Bastick(2) has studied the action of nitric acid 
upon a fossil resinous body which is found at Highgate near 
London (3.) This substance is insoluble in water, with difficulty 
soluble in spirit of wine, and readily soluble in ether ; it possesses the 
sp. gr. of 1*05, and the hardness of colophony. Solution of potassa 
acts only slightty upon it, but sulphuric acid dissolves it with deve- 
lopment of a purple-brown colour. Nitric acid oxidises it especially 
when heated ; it yields no oxalic acid, but a new acid is formed, which 
he terms fosresinic acid. This body is thrown down on addition of 
water as a yellow non-crystalline precipitate, which is sligh'tly soluble 
in cold, and more readily in hot water ; it is soluble in ether and 
spirit of wine, and possesses a strongly acid and bitter taste ; it forms 
soluble, reddish-brown uncrystallisable salts: with the alkalies, and 
insoluble salts with the earths and oxides of the heavy metals. 

Anlllc Acid. — Stenhouse(4) has found that anilic acid is decidedly 
attacked by chlorine. By digesting the acid with a mixture of chlo- 
rate of potassa and hydrochloric acid, it is quickly transformed into 
chloranile without the simultaneous formation of chloropicrin. Anilic 
acid suffers the same change when chlorine is continually passed into 
its hot saturated solution. By the ebullition of anilic acid with 
hypochlorite of lime, no chloropicrin is formed, but the solution 
assumes a dark-brown colour, and hydrochloric acid separates there- 
from a number of flocks which unite into a resin. The action of 
chlorine offers a simple means of distinguishing anilic acid from 
picric, oxypicric (styphnic acid) and ehrysamic acid. 

Action of Nitric Acta upon Organic Adds. — lieinsch(5) has pub- 
lished some statements regarding several acids produced from organic 
acids by the action of fuming nitric acid, and termed by him new 
double acids. He states that a solution of 1 part of tartaric acid in 
5 parts of fuming nitric acid of 1’42 sp. gr. soon solidifies to a mass 
of delicate crystalline needles, which is probably a compound of an- 
ti) Instit. 1849, 252. 

(2) Pharm. J. Trans. VIII, 339 ; J. Chira. M<?d. [3] V, 383. 

(3) Respecting the earlier investigations of this earthy resin, comp. Rammelsberg’s 
Handworterb. der Mineral. II, 95. 

(4) Ann. Ch. Pharm. LXX, 253. 

(5) Jahrb. Pr. Pharm. XVIII, 189 ; Repert. Pharm. [3] III, 20. 
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hydrous tartaric acid and anhydrous (?) nitric acid, since it decom- 
poses into these two acids on addition of water. — A solution of 
effloresced oxalic acid in moderately warmed fuming nitric acid yields 
on cooling vitreous crystals which are readily decomposed, and pro- 
bably contain equal equivalents of oxalic and nitric acids(?). Benzoic 
acid forms with nitric acid likewise a new acid ; Reinsch, however, 
appears to pay no regard to the existence of nitrobenzoic acids ; he 
thinks it moreover probable that also citric and succinic acid, and 
even boracic acid, exhibit the same deportment. 

Products of the Decomposition of Aloes by Nitric Acid. — Schunck 
and Mulder(l) had formerly published investigations upon the pro- 
ducts of the decomposition of aloes by nitric acid, and of chrysamic ; 
their observations, however, did not accord. Mulder(2) has now 
published the results of more recent investigations. 

1 part of aloes is heated with 8 of nitric acid until the action 
ceases, and the liquid evaporated until a yellow powder separates ; 
water is added to the cooled liquid, and the powder which deposits 
is washed with water and treated with alcohol. The chrysamic 
acid, which is much less soluble in cold alcohol, remains after 
cooling almost entirely undissolved ; the liquid which is filtered off 
deposits, on farther evaporation, first, aloetic acid, which may still 
contain a portion of chrysamic acid, then pure aloetic acid, whilst in 
the remainder of the liquid Schunck's aloeresinic acid remains 
dissolved. — Aloetic acid is obtained free from chrysamic acid, 
aloeresinic acid, &c., by repeatedly dissolving the product, deposited 
as a yellow powder, in boiling alcohol, and allowing the solution to 
cool; it is a crystalline orange-yellow powder which is little soluble 
in cold, and more soluble in boiling water ; in both liquids it is more 
soluble than chrysamic acid, moreover it is never of so pure a 
yellow, or greenish -yellow, as the latter, but is more of an orange 
colour. The composition of the acid, dried at 120°, is ^14^2^2^10 + 
110 , whilst Schunck had assumed for this acid the formula 
Cjel^^Ojg. • It forms readily-soluble salts with potassa and 
soda. By digestion with an excess of solution of acetate of baryta, 
it forms an almost insoluble baryta-gait BaO, C 14 lI 2 N 2 O 10 , which 
on precipitation by acetate of lead gives a dark-red, insoluble pre- 
cipitate, 2 PbO, C 14 H 2 N 2 O 10 . — Aloetic acid dissolves in ammonia 
with a violet colour. If placed in an atmosphere of pure ammonia- 
gas at the ordinary temperature, or some degrees below 0°/ an 
explosion takes place, and a black carbonaceous mass remains ; if, 
however, the ammbniacal gas is diluted with a large quantity of* 
atmospheric air, no explosion occurs, but water is eliminated and the 

(1) Comp. Annual Report for 1847-8, I, 415. 

(2) Scheik. Onderzoek. V, 173 ; J. Pr. Chera. XLVIII, 9 ; Ann. Ch. Pharm. LXXII, 
285; Chcm. Gaz. 1849, 358, 297. Respecting Laurent's view on the allied com- 
pounds, comp. Laur. and Gerh. C. R. 1850, 1631 
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substance assumes a dark-red colour ; the product thus obtained is 
aloetamide which has the composition C u II 6 N 3 O 10 , when dried at 100°. 
— Hydroaloetic acid, represented in the hypothetical anhydrous state 
by the formula C 14 H 4 N 2 0 1P is formed by the action of water and pro- 
tochloride of tin upon aloetic or chrysamic acid ; it forms a dark-violet, 
heavy powder which, when dried at 120°, has the composition Sn0 2 , 
C u H 4 N 2 O n . Mulder considers hydroaloetic acid* as an amidogen- 
conipound. The tin-compound, when treated with solution of potassa, 
evolves ammonia and assumes a violet-blue colour; when heated with 
concentrated nitric acid, it is first converted into aloetic acid, and by 
continued ebullition into chrysamic acid, vapours of nitrous acid being 
simultaneously evolved from the reddened solution, — According to 
Mulder, Sehunck’s chrysaminamide is probably a compound of the 
chrysamide discovered by Mulder with ammonia, his amidochrv- 
samic acid, a mixture of chrysamide and green chrysamic acid, and 
finally, his amidochrysamate of baryta nothing more than chrysamate 
of baryta. There exist, moreover, definite compounds of chry- 
samide and chrysamic acid, of which the simplest is C 14 1I 4 No0 1 i + 
C 14 HoN 2 0 13 ; if chrysamic acid is treated with ammonia, and the 
liquid, after its perfect conversion into chrysamide, is mixed with 
chloride of barium, a precipitate is formed which, when dried in 
the air, has evidently the formula BaO, C 14 lI 4 N H O u -f xIlO, but 
when dried at 120° it is represented by BaO, C 14 IIN 2 O n + 
BaO, C 14 lI 3 N ;i O 10 . — The compound termed by Mulder Aloeresinic 
acid, is the acid contained in the brown residue of the liquid which 
remains after the separation of chrysamic and aloetic acids (see p. 225). 
The same name had originally been assigned to this acid by Schunck, 
who had, however, found for it a composition differing from that 
arrived at by Mulder ; subsequently, lie regarded it as identical with 
a product of the decomposition of chrysamic acid; but Mulder 
considers it to be different, and has distinguished it as chrysatric 
acid. The brown residuary liquid, which contains moreover a 
portion of oxalic and nitric acids, is saturated with carbonate of lime, 
and the filtrate precipitated by acetate of lead ; the lead-salt thus 
produced contains protoxide of lead, varying in quantity from 
58 to 62 per cent, but the aloeresinic acid, which is present therein 
has invariably the same composition, C 14 H s N0 12 . Aloeresinic acid 
produces with lime, soda, potassa, and baryta, brown soluble 
non-crystallisable salts, and with the oxides of lead, copper and 
silver, brown insoluble salts which, on ebullition with concentrated 
nitric acid yield in the first instance aloetic acid, and finally chrysamic 
acid. — Chrysatric acid which, in the lead-salt, dried at 130°, has 
the formula C 24 H 6 N 3 0 15 , is formed from either chrysamic or aloetic 
acid by heating with solutions of the fixed alkalies ; the brown 
liquid thus obtained is diluted with water, heated with an excess of 
.acetic acid, and after cooling precipitated by acetate of lead, when a 
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brown compound is separated in which the organic constituent has 
the above-mentioned composition, and in which the proportion of 
protoxide of lead amounts to 58*7 per cent. Chrysatric acid is not 
again transformed into chrysamic acid by treatment with nitric acid. 
— By the action of boiling hydrated sulphuric acid upon chrysamic 
acid a violet-coloured substance is rapidly formed, attended by a 
copious evolution of nitrous vapours ; this body is termed by Mulder 
Chryiodin % C 56 H 8 N 3 0 28 , or more probably a conjugate compound of 
C 28 H 4 N0 15 with C 28 H 4 N 2 0 13 . When heated with strong nitric acid 
it yields nitrous vapours and a red liquid which when treated Avith 
potassa gives no chrysamate of this base ; it dissolves with difficulty 
in dilute solution of potassa, forming a violet liquid, and is precipi- 
tated therefrom by hydrochloric acid as a violet-coloured jelly. 
Chryiodin, when treated with solution of ammonia, is transformed 
into two indigo-blue bodies, one being insoluble therein, and the 
other soluble ; the former, which is chryiodamide , is represented, 
when dried at 130°, by the formula C 2s H R N 3 0 13 , and the latter, oxide 
of chryio dammon i um , when dried at the same temperature, by 
^ 28 ^ 10 *^ 4 ^ 1 3 * — When chrysamide is heated with ammonia and 
hydrosulphuric acid passed into the solution, it assumes in the first 
instance a violet, and finally a blue colour; the evaporated filtrate 
yields a residue which is with difficulty obtained free from sulphur, 
and consists of oxide of chrysindinammo nium, having the composition 
C 28 H 8 N 5 0] 3 (at 130°). If potassa be added to the solution of this body, 
a precipitate is obtained of the formula C 28 II 5 N 4 0 lr If hydrosul- 
phuric acid be passed through a solution of chrysamic acid in ammonia, 
and the solution be boiled and filtered, it yields on evaporation a blue 
deposit which is identical with the first product of the action of hydro- 
sulphuric acid on chrysamide; this compound, which Mulder terms 
chrysindamide , has, when dried at 120°, the composition C 28 1I 9 N-0 18 
it could not, however, be obtained perfectly free from sulphur. — If 
an excess of sulphurous acid be passed through a solution of chry- 
satnic acid in ammonia, or if a solution of sulphurous acid be heated 
with chrysamic acid, ammonia being subsequently added, a brown 
liquid is obtained, which is not precipitated by hydrochloric acid. If, 
however, an excess of sulphurous acid be avoided, a violet solution is 
formed, from which hydrochloric acid precipitates a brown jelly, with 
simultaneous evolution of sulphurous acid. 

Separation of some of the Acids l .HnO,. — Liebig(l) has published 
some farther details regarding the method, given in the last Annual 
Report, Vol. I, 427, for separating some of the acids C n H n 0 4 . In 
order to detect the presence of, and to separate small quantities of 
either butyric or valeric acid, in a mixture of these acids, a portion of 
the acid mixture is saturated with potassa or soda, then added to the 
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remaining quantity of the mixture, and the whole submitted to dis- 
tillation. If a quantity of valeric acid is present in the mixture suffi- 
cient to neutralise the whole of the alkali, the residue will contain 
pure valeric acid ; if, however, the quantity of valeric acid is less, 
butyric acid will likewise remain in the residue, but the distillate in 
this case contains pure butyric acid. The quantity 8f the acid mix- 
ture to be neutralised with alkali is determined by the quantity of 
valeric acid supposed to be present ; if we have reason to assume that 
-pgth of the acid mixture consists of valeric acid, T Vth of the mixture 
must be neutralised. By this procedure, One of the two acids is 
invariably obtained in a state of purity. A mixture of valeric and 
acetic acids, or of butyric and acetic acids, exhibits a perfectly different 
comportment ; by partially neutralising with potassa and distilling, 
the more volatile acetic acid does not by preference pass over, but, on 
the contrary, valeric or butyric acid. The cause of this phenomenon 
is the formation of an acid salt, which does not appear to be decom- 
posed by either of the other two acids. Valeric acid dissolves imme- 
diately, and to a considerable extent, in a solution of neutral acetate 
of potassa, whilst by a solution of the acid acetate, it is not taken up 
in larger quantity than by water. If a solution of neutral acetate 
of potassa is mixed with an excess of valeric acid, and subjected to 
distillation, the latter acid passes over, whilst acid acetate and valerate 
of potassa remain in the residue ; but if the acid acetate of potassa is 
distilled with valeric acid, the latter entirely distils over, and acid 
acetate of potassa alone remains in the residue. Butyric acid exhibits 
a deportment analogous to that of valeric acid. If butyric or valeric 
acid, containing acetic acid, is partially saturated by potassa, and dis- 
tilled, either all the acetic acid remains as an acid salt, together with 
butyric or valeric acid as residue, the distilled acid in this case being 
free from acetic acid, or there remains in the residue only acetic acid, 
and none of the other acids. The distillate may then be farther sepa- 
rated by a similar treatment. 

Formic Acid. — Gorup-Besanez(l) has found that formic acid is 
present in the sap of the common nettle. 

Acetic Acid. — Laux(2) and Bley & Diesel(3) have published some 
observations upon the preparation of Acctum concentratum ; and 
II. Becker(4) upon Tinctura ferri acetici cetherea and the officinal 
solution of acetate of iron. 

Kolbe(5) has investigated the decomposition of acetic acid by the 
electric current. In the electrolysis of a saturated solution of acetate 

(1) Repert. Pharm. [2] IV, 29; J. Pr. Chem. XLVIII, 191; Ann. Ch. Pharm. 
LXXII, 267. 

(2) Arch. Pharm. [2] LVII, 14. 

(3) Arch. Pharm. [2] LVIII, 16. 

(4) Arch. Pharm. [2] LIX, 261. 

(5) Ann. Ch. Pharm. LXIX, 279 ; Chem. Soci Qu. J. II, 173. 
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of potassa, only gaseous products are eliminated,' viz., carbonic acid, 
hydrogen, an inodorous combustible gas, together with a gas of an ethe- 
real odour, which is. perfectly absorbed by sulphuric acid. He states 
that by the presence of the minutest quantity of chloride of potassium in 
the solution, chloride of methyl is formed. The gaseous mixture which 
is evolved, when freed from carbonic acid, gave in one experiment 0-7 
oxygen, 63*8 hydrogen, 32'6 methyl (C0II3), 2 - l oxide of methyl, 
08 acetate of methyl, in 100 volumes; in another experiment, 
66 volumes of hydrogen to 28 volumes of methyl. When the 
solution of acetate of potassa is separated by a porous diaphragm, 
in such a manner as to admit of the gaseous products of decomposi- 
tion eliminated at the two poles being separately collected, only 
hydrogen is evolved at the negative pole, whilst at the positive pole a 
gaseous mixture is disengaged, which, after treatment with potassa 
and sulphuric acid, leaves as a residue only • methyl-gas, mixed- with 
a small quantity of oxide of methyl. The gaseous methyl obtained in 
this manner is identical with that prepared by the action of potassium 
upon cyanide of cthyl.(l) According to Kolbe, if we leave out of con- 
sideration the small quantity of oxide of methyl which is formed, the 
decomposition of acetic acid is explained by the equation C 4 H 4 0 4 = 
C 2 IT 3 + 2 C0 2 + H. Accordingly, the gaseous mixture which is 
evolved ought to contain equal volumes of hydrogen and methyl, 
whilst, in fact, a volume of hydrogen nearly double that of the methyl 
was observed, no corresponding volume of oxygen being simulta- 
neously disengaged. Kolbe states that the process is certainly 
attended by a decomposition of water, but that the oxygen thus 
released oxidises a portion of the simultaneously evolved methyl to 
water and carbonic acid. 

Propionic Acid. — Regarding Nickles* statements upon propionate 
of copper, comp. p. 13. 

Butyric Acid. — According to H. Schulze(2), when wheaten flour 
is mixed with water and J rd of its weight of carbonate of lime, 
and maintained at a temperature of from 25° to 37°, butyric acid ’ 
is formed as a product of the fermentation ; but when cheese is added 
to the mixture, its formation is accomplished with greater rapidity, 
and with simultaneous production of lactic acid. 

Salvetat(3) has published some observations, according to which 
butyric acid is formed in the spontaneous decomposition of safflower 
under circumstances, however, which have not yet been accurately 
established. 


(1) Annual Report for 1847-8, II, 16. Regarding meftiyl, comp, at iodide of ethyl, 
in this Report. 

(21 Arch. Pharm. [2] LVII, 272. 

(3) Ann. Ch. Phys. [3] XXV, 337; J. Phanu. [3] XV, 269; J. Pr. Chem. XL VI,.. 
475 ; Ann. Ch. Pharm. LXXII, 267 (in abstr.). 
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Valeric Acid.-*- Kolb e(l) has now published, more in detail, his 
investigations upon the decomposition of valeric acid by the electric 
current, a notice of which, has already appeared in the Annual 
Report for 1847-8, I, 439. By the' electrolysis of a saturated 
solution of pure valerate of potassa, surrounded by water at a tem- 
perature of 0°, the products of decomposition were found to be 
hydrogen, carbonic acid, a gaseous carbohydrogen, and a light oily 
product. When the two poles of a Bunsen's zinco-carbon battery 
of 4 elements were separated from each other by a porous dia- 
phragm, only the hydrogen was eliminated at the negative pole, 
whilst the other products of decomposition appeared at the positive 
pole which terminated in a platinum plate. In a solution of valerate 
of potassa, which is but moderately heated, a perfectly different de- 
composition takes place. — The boiling-point of the light oily liquid, 
dried over chloride of calcium, rose from 100° to 160°. On boiling 
this substance with an alcoholic solution of potassa, and allowing the 
condensed vapours to return to the flask, aqueous valerate of potassa 
is found to separate as a heavy oil, which is farther decomposed by 
continued ebullition. If the cooled liquid be mixed with a large 
excess of water, a light ethereal oil is separated, which after being 
washed with water, dried over chloride of calcium, and rectified, boils 
constantly at 108°; this substance possesses an agreeable ethereal 
odour, mixes in all proportions with alcohol and ether, is very in- 
flammable, and burns with* a very smoky flame ; at 18° its sp. gr. 
is 0*694. The composition of this body, which maybe called Butyl{2), 
is C 8 H 9 ; the density of its vapour is 4*05 corresponding to the 
formula C 8 H 9 , the calculated density being 3*94, if we assume a 
condensation to 2 volumes. Ordinary nitric acid, or a mixture of 
bichromate of potassa and sulphuric acid, has no action upon butyl 
even on continued ebullition. Strong fuming nitric acid, especially 
on addition of sulphuric acid, oxidises butyl completely on protracted 
ebullition ; the liquid thus obtained is saturated with carbonate of 
baryta, evaporated, and the baryta-salt of the newly-formed acid 
extracted by boiling alcohol ; if now the extract is evaporated, and 
the residue, dissolved in a little waft r, is distilled with sulphuric acid, 
a yellow liquid passes over smelling strongly of butyric acid. 
Kolbe considers this liquid to be a mixture of butyric and nitro- 
butyric acids [C 8 II 7 (N0 4 )0 4 ], its composition, however, could not be 
determined from want of material. Dry chlorine appears to have no 
influence in the dark upon butyl, but the smallest ray of light 


(1) Ann. Cli. Pliarm. LXIX, 257; Cliem. Soc. Qu. J. II, 157 ; J. Pharm. [3] XVI, 
385 . 

(2) Kolbe originally proposed the term Valyl , for which we have substituted the 
name Butyls to indicate the position of this body. — Eds. 
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suffices to induce the formation of hydrochloric acid vapours, and Valeric 
chlorinated substitution-products ; the liquid, by an excess of chlorine, acid * 
being finally transformed into a difficultly mobile, almost viscid mass. 

Butyl unites with bromine under similar phenomena, the action how- 
ever is more feeble ; it dissolves iodine in quantity, but it forms there- 
with no combination ; nor does it unite with sulphur. — In the 
Annual Report for 1847-8, it was stated that Kolbe considers the 
body mixed in the crude oil with butyl to be valerate of oxide of 
butyl C 8 1I 9 0, C 10 lI 9 O 3 ; the analysis of the crude oil, in fact, cor- 
responds with a mixture of such a compound with butyl. — The 
gaseous carbohydrogcn, formed in the electrolysis of valerate of 
potassa, when freed from carbonic acid by potassa, and from the 
odorous body by fuming sulphuric acid, has the same composition as 
olefiant gas; it has, however, double the sp. gr. of the latter body, 
and appears to be identical witli the compound C 8 H 8 , which was 
discovered by Faraday, and named by Berzelius Ditetryl. A 
mixture of this carbohydrogen and hydrogen, when brought into 
contact with dry chlorine, forms vapours of hydrochloric acid and 
an oily liquid; in conducting the experiment, an excess of chlorine 
is to be carefully avoide d, and the glass globe, which is liable to 
become slightly warmed by the reaction, is to be excluded as much 
as possible from daylight. The oily body thus obtained is first 
washed with slightly alkaline, and then with pure water, dried by 
chloride of calcium, and distilled. The liquid distilling at a tem- 
perature between 125° and 130°, forming the chief bulk of the 
distillate, is separately collected, and repeatedly rectified till a fluid is 
obtained, boiling pretty constantly at 123°. This liquid is colour- 
less, ethereal, and of sweetish odour and taste, strikingly similar to 
those of chloride of elayl ; it is insoluble in water, but dissolves with 
facility in ether and in alcohol; its sp. gr. at 18° is 1*112, and its 
composition C S 1I 8 C1 2 . Assuming a condensation to 4 volumes the 
vapour- density of this substance is 4*38, the experimental number 
being 4*43. On heating an alcoholic solution of this compound 
with an alcoholic solution of potassa, an abundant precipitate of 
chloride of potassium is produced, together with a volatile oily com- 
pound of a somewhat different odour, probably of the composition 
C 8 II 7 C1, and which may be separated from the alcoholic liquid by 
addition of water. — Kolbe, moreover, alludes to the fact that, if we 
assume for this compound, which boils at 123°, the formula C 8 H 8 C1 2 , 
and for chloride of elayl, or oil of olefiant gas, boiling at 85°, 
the expression C 4 H 4 Clg, the difference of composition 2 C 2 H 2 accu- 
rately corresponds to the difference in the boiling-points, which is 
38°=2xl9°. — According to Kolbe the oxidising influence of the 
oxygen liberated in the circuit of the galvanic current induces three 
distinct phenomena in a solution of valerate of potassa : 1. Decom- 
position of the acid itself into butyl and carbonic acid ; 2. Dccompo- 
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sition of butyl into ditetryl and water ; 3. Oxidation of butyl into 
oxide of butyl, which at the moment of its formation combines with 
the free valeric acid. 

1 . C 1m H 10 O 4 + O - C H II 0 + 2 C0 2 + HO. 

2. C 8 II 9 +0 = C s U 8 + IIO. 

3. C 8 H 9 +0 +C 10 H l0 O 4 = C 8 II 9 O, c 10 h 0 o 3 +ho. 

The two latter processes appear to proceed simultaneously, and 
independently of each other. Kolbe could not ascertain with 
certainty what circumstances particularly favour the one or the other 
process. 

Capryiic Acid. caprylone. — Guckclberger (1) has investigated 
caprylone which is formed by the . dry distillation of caprylate of 
baryta, the capryiic acid (C 16 H 16 0 4 ) employed for the preparation 
being obtained from cocoa-nut oil. In the preparation of this sub- 
stance, separation of carbon, and other secondary decompositions, are 
avoided, by distilling the baryta-salt, mixed with double its weight of 
hydrate of lime, and taking the precaution to heat the mixture as 
rapidly as possible throughout its entire mass to the requisite 
temperature, which is that of low redness. The vapours which pass 
over condense in the receiver to a yellow oily liquid which in a short 
time solidifies to a yellow mass resembling butter. This substance, 
which is caprylone, is pressed between folds of bibulous paper, and 
recry stalliscd from boiling alcohol. Caprylone which has, when thus 
purified, the composition C 15 H 15 0, or C 30 Uo 0 0 2 , is perfectly white, 
and floats upon water, but sinks in alcohol of 089 sp. gr. ; at 40° it 
fuses, and at 38° it solidifies to a radiated crystalline mass; at 178° 
it enters into ebullition, and distils over without suffering decom- 
position. It is insoluble in water, but dissolves with facility in ether, 
fatty and ethereal oils ; in alcohol of 80 per cent, it dissolves freely, 
even in the cold, and in boiling alcohol, or pyroxylic spirit, in so large 
a proportion that the solution on cooling solidifies into a mass. It 
is not affected by potassa, and even fuming nitric acid has no action 
upon it in the cold. On the other hand, nitric acid of 1*4 sp. gr. 
acts violently upon fused caprylone, and the vapours which are 
evolved therefrom impart an ethereal odour to water through which 
they are passed. The caprylone is converted into a yellow oily 
liquid, heavier than water, in which it is scarcely soluble ; it dissolves, 
however, in aqueous solutions of the alkalies, and yields, with ammo- 
niacal solutions of silver- and lead-salts, precipitates of a yellow 
colour; its silver-compound readily decomposes and detonates when 
gently heated. This substance is analogous to that which Chancel 
obtained by the action of nitric acid upon butyrone, and the cor- 


(1) Ann. Ch. Pharm. LXIX, 201 ; Chem. Gaz. 1849, 139. 
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responding name of nitrocaprylonic acid (nitrooenanthylic acid?) 
might be given to it. 

stearic Acid. — Chevreul(l), some time ago, had doubted whether 
stearic and margaric acids had not actually the same composition. 
Laurent and Gerhardt(2) have now given an affirmative answer ±o 
this question. They remind us of the similarity of the chemical depart- 
ment of this acid to that of margaric acid, and that the quantities of 
base in the salts of the two acids were found to be nearly equal. 
Moreover they do not believe it possible that stearic acid could 
contain an uneven number of equivalents of oxygen with an even 
number of equivalents of carbon and hydrogen. They analysed 
stearic .arid of different preparations, and found it to contain from 
75*40 to 75*60 percent of carbon, 12*53 to 12*6] hydrogen, and 11*79 
to 12*06 oxygen. They assign to stearic acid the same formula as to 
margaric acid, viz., C 34 H 34 0 4 , which requires 75*55 per cent of carbon, 
1 2*56 hydrogen, and 1 1 *89 oxygen ; in stearate of silver they found 
a quantity of silver, corresponding with the formula AgO, 
the amount of silver found was from 28*52 to 28*75 per cent, the 
theoretical quantity being 28*64. From these facts they declare that 
stearic and margaric acids are merely modifications of the same acid. 
They found, moreover, that, in the distillation of stearic acid, the greater 
part passes over without being decomposed ; the same observation had 
previously been made by Chevreul on heating the acid in vacuo . 

stearin. — Arzkachcr(3) has published an investigation of two 
varieties of stearin ; (A) prepared from beef-suet, and fusing at 47° ; (B) 
from mutton-suet, fusing at 50°. The suet, fused in the water-bath, 
was agitated with ether, which, after cooling, was poured off from the 
crystals, the latter were pressed out, and several times submitted to 
the same treatment. The preparations thus obtained from the two 
varieties of suet were of a brilliant white colour, pulverisable, and 
fused at 60°*6. In the combustion of the stearin oxygen was 
employed in the last stage of the operation. 


Carbon. 

A. 78*C2 to 78*95 

78*74 

B. 76*18 to 76*68 

76*21 


Hydrogen, 

12*22 to 12*43 
12*39 

12*17 to 12*50 
12*34 


Oxygen. 

8*83 to 9*19 found. 

. 8*87 calculated from the 

formula Cj 4 2lli346j2* 
11*03 to 11*54 found. 

41*45 calculated from the 

formula C 14 oH 138 0 16 . 


(1) Recherches sur les Corps Gras, 74. 

(2) Laur. and Gcrh. C. R. 1849, 337 ; Compt. Rend. XXVIII, 400 (in abstr.) ; Ann. 
Ch. Pharm. LXXU, 272. N 

(3) Ann. Ch. Pharm. LXX, 239 ; Laur. and Gerh. C. R. 1849, 343. Laurent and 
Gerhardt in their Compt. Rend, consider, in reference to the formula they have 
deduced for stearic acid, that the stearin from mutton-suet is more probably expressed 
by the formula Cy 4 H 70 O 8 =C 6 H 8 O 6 + 2 CqJI^C^ — 6 HO, which requires 76*8 per cent of 
carbon, 12*1 hydrogen ; and that the stearin from beef-suet contains 2 equivs. of HO 
less. (C-JI^O* requires 79*2 per cent of carbon, and 12*1 hydrogen.) 


Stearic 

acid. 
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According to these formulae, the stearin obtained from beef-suet 
consists of 1 equiv. of glycerin + 2 equivs. of stearic acid— 8 equivs. 
of water, and that prepared from mutton-suet of 1 equiv, of glycerin 
+ 2 equivs. of stearic acid— 4 equivs. of water. 

.According to Heintz(l), if stearin prepared from mutton-suet be 
enclosed in a small capillary tube and heated in a water-bath it 
becomes perfectly transparent at a temperature of from 51° to 52°, at 
a higher temperature opalescent, and at about 58° again, as originally, 
opaque ; between 62° and 62 0, 25 it fuses. A thin plate of stearin 
becomes perfectly transparent without changing its form wheu im- 
mersed in water at a temperature of from 51° to 52°. 

Fatty Acids in the oil of Bassia. — Ilardwick(2) has investigated 
the fatty acids contained in the oil of Bassia latifolia . This oil has 
a yellow colour, but is slowly bleached when exposed to the light ; it 
smells feebly, has the consistence of butter, and fuses at from 27° to 29°. 
By spirits of wine of 084 sp. gr. it is scarcely affected, and is only 
slightly soluble in absolute alcohol ; in ether, however, it is readily 
soluble, and on distillation it yields a large quantity of acrolein. The 
oil was saponified by dilute solution of soda, the soap separated by 
common salt and decomposed by hydrochloric, or better by tartaric 
acid. The mixture of fatty acids thus obtained, fusing at 44°’5, was 
strongly pressed, and the residue repeatedly recrystallised from 
alcohol till the fusing-point remained constant at 57°*2. This pro- 
duct, when treated with coal-tar-naphtha, pyroxylic spirit, or oil of 
turpentine, suffered no farther decomposition, but when several times 
recrystallised from ether the fusing-point rose to 70°*5, where it re- 
mained constant. Bassic acid obtained in this manner is a white 
crystalline substance, whose .alcoholic solution reddens litmus paper; 
its composition is expressed by the formula C ; , 0 H 36 O 4 ; when carefully 
heated in a bath of metal it distils over without being materially 
altered. Its salts have the composition RO, C 36 H 35 O v The potassa- 
salt was prepared by boiling the acid with carbonate of potassa, 
evaporating to dryness, and extracting the salt with alcohol ; it cry- 
stallises from the alcoholic solution in small needles, and forms, with 
water, a gelatinous mass. The silver- and baryta- salts were obtained 
as white precipitates by adding to the alcoholic solution of the 
potassa-salt nitrate of silver and chloride of barijjm. If chlorine be 
continuously passed into bassic acid which is kept in a bath of boil- 
ing water, the fused acid slowly thickens and solidifies on cooling to a 
readily pulverisable acid body which is saponified by potassa, and forms 
insoluble salts with protoxide of silver and with baryta. After the 
action of the chlorine had been continued for several weeks, the com- 
position of the product was found to be C 36 H 2C Cl 10 O 4 ; Hardwick 


(1) Berl. Acad. Ber. 1849, 222; J. Pr. Chetn. XLVIII, 382 ; Instit. 1849, 390. 

(2) Chetn. Soc. Qu. J. II, 231 ; Ann. Ch. Pharrn. LXX1I, 268. 
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terms it Chlorobassic acid. The author attempted to free the portion 
of the mixture of acids, which was more soluble in ether, from bassic 
acid by repeated crystallisation from ether ; the solution was evapo- 
rated when the successive crops of crystals assumed a constant fusing- 
point, and the residue fusing at from 54° to 55°, submitted to farther 
purification by distillation in a metal- bath; the distillate being freed 
from liquid carbohydrogens by alcohol. It.then fused at from 55 0, 5 to 
56°-7, and had a somewhat waxy appearance. The composition of 
this acid and of its silver-salt agreed with that of palmitic acid 
(C 32 H, j2 0 4 ) > it has, however, a different fusing-point. Hardwick 
considers it probable that the acid which is more soluble in ether has 
the composition C 30 H S() O. t , and that the specimen which he prepared 
was contaminated with bassic acid. 

Shea-Butler and Chinese Vegetable Tallow. — R. D. Thomson and 
E. T. Wood(l) have investigated the so-called shea-butter which is 
obtained by exhausting with boiling water the kernel of the fruit of 
a tree growing in Western Africa, and said to have a remarkable 
similarity to the American oak. They consider it to be identical 
with the so-called galam-butter, which is obtained from a species of 
Bassia. Shea-butter becomes soft at 35°,. and at 43°*3 fuses to a 
clear liquid. It is perfectly soluble in cold ether, and nearly so in 
hot alcohol ; the solutions after evaporation or dilution with water 
deposit crystalline needles. By saponifying the substance with 
poiassa, separating the soap by means of salt, and decomposing with 
tartaric acid, a fatty acid was prepared, which, after repeated recry- 
stallisation from alcohol, and pressing between folds of paper, was 
obtained in nacreous plates which fused at a temperature of 61°*1. 
Its analysis, as well as that of its silver-salt, proved it to be margaric 
acid. — Chinese vegetable tallow obtained from the seeds of Stillingia 
sebifera fuses at about 20°'7 ; by the above-mentioned pi’oeessan acid 
was prepared therefrom which became perfectly liquid only at 67°*8; 
this acid is considered by Thomson and Wood to be a mixture of 
a large quantity of margaric acid, with a minute portion of stearic 
acid. 

Oxidation of the Volatile Products of the Distillation of Fats. — 

E. 0. Schneider(2) has investigated the bodies which are formed by 
the oxidation of the volatile products of the distillation of rape-oil. In 
order to remove the acrolein and the acids it might contain, the 
volatile liquid was digested with oxide of silver and then distilled 


(1) Phil. Mag. [3] XXXIV, 350; J. Pr. Chem. XLVII, 237; Ann. Ch. Pharm. 
LXX1I, 273. 

(2) Ann. Ch. Fhann. LXX, 107 ; Wien Acad. Her. May, 1849, 307 (in akstr.) ; Chem. 
(iaz. 1849, 334. 
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Oxidation with water ; finally it was rectified by itself and dried over chloride 
0 tue e pro-' of calcium. The distillate thus purified is free from colour and of 
thedktu- penetrating odour, resembling that of acrolein. By exposure to 
lation of the atmosphere and also by remaining for some time in closed vessels 
a ‘ it assumes a yellow colour; the boiling-point of this compound rises 
from 72° to 175°. The average numbers obtained by analysis were 
86 3 per cent of carbon, 12 0 hydrogen, 1*7 oxygen. — In oxidising 
this body by nitric acid, the apparatus is arranged in such a manner 
as to allow the vapours which arc evolved to flow back again to the 
retort; after the operation is ended — which is known by the acid 
producing no farther action even at the boiling temperature — the 
liquid separates into two layers, one being lighter, oily, and of a dark 
colour; the other heavier, aqueous, and colourless. On addition of a 
farther quantity of water, a brownish-red oily acid mass deposits at 
the bottom of the vessel, having the odour of bitter almond-oil, and has 
been designated by Schneider as the nitro-compound. The aqueous 
liquid was neutralised by carbonate of potassa and crystallised. The 
mother-liquor separated from the crystals of nitrate of potassa was 
then decomposed by sulphuric acid, and the oily stratum which sepa- 
rated was employed for *the preparation of baryta-salts ; the liquid, 
after the removal of the oily stratum, was distilled with water and 
the acid distillate saturated with carbonate of soda, evaporated, and 
the crystals of nitrate of soda which were formed, together with 
their mother-liquor, were decomposed by nitrate of silver in order to 
prepare the silver-salts of the acids. By studying the baryta-salt the 
presence of cenanthylic, caproic, and valeric acids was established ; the 
presence of acetic, valeric, butyric, and propionic acid was proved by 
examining the silver-salts. The nitro-compound above alluded to 
evolved red vapours and blackened at temperatures exceeding 100°, 
and from the carbonised mass some fatty acids were extracted by 
potassa. If the nitro-compound was rapidly distilled with water, the 
distillate was found to contain fatty acids ; w r hen fused with hydrate 
of potassa it evolved ammonia, and the residue, on addition of sul- 
phuric acid, yielded hydrocyanic acid, and, on distillation, ocnanthylic, 
caproic, and valeric acid. The nitro-compound is decomposed in the 
most perfect manner by passing into it ainmonia-gas ; there is formed 
a bright-red liquid from which a heavy oily stratum is deposited. 
The oily body resembles in odour and colour oil ©f bitter almonds, 
and the supernatant liquid contains caprylic, cenanthylic, and other 
lower fatty acids, descending in the series to propionic acid. — The 
more volatile distillate from rape-oil at the ordinary temperature is _ 
scarcely affected by a mixture of bichromate of potassa and sulphuric 
acid ; the action, however, is very violent on application of heat ; 
amongst the products of oxidation were found propionic and a large 
quantity of acetic acid. 
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Sebacic Acid. — Schlieper(l) has investigated the action of nitric 
acid upon sebacic acid. On boiling for two or three hours 1 part of 
sebacic acid with from 20 to 30 parts of nitric acid of 1*4 sp. gr., red 
vapours are evolved, but the sebacic acid appears to be little affected ; 
it dissolves, however, in the nitric acid just before the temperature 
reaches the point of ebullition. In order to obtain sebacic acid per- 
fectly white and pure, Schlieper recommends boiling it with from 5 to 
6 times the quantity of nitric acid and then mixing the liquid with a 
large quantity of boiling. water, when, on cooling, the sebacic acid 
crystallises out in a state of purity. By continued ebullition an 
extremely slow oxidation ensues; in order to oxidise 15 grms. of 
sebacic acid, it was necessary to continue the process eight days before 
the evolution of red vapours had entirely ceased. The liquid was 
evaporated to dryness, the residue dissolved in water and reduced by 
evaporation to the consistence of syrup. The syrup, when placed 
over sulphuric acid, solidified to a white, friable, crystalline acid 
which Schlieper found to be identical in composition and properties 
with pyrotartaric acid (C 5 1I 4 0 4 ). The determinations of the equiva- 
lent of the arid by means of the silver- and lead-salts did not, how- 
ever, correspond to the equivalent of pyrotartaric acid, since the silver- 
salt yielded from 64 0 to 61*9 per cent of oxide of silver, 18*3 to 18*9 
carbon, and 2*0 to 2*1 hydrogen ; and the lead-salt from 72*7 to 73*2 
per cent of protoxide of lead ; the salts were prepared by precipitating 
the ammonia-salt with nitrate of silver and with neutral acetate of 
lead. 

Acids in the Fatty Oil of Jifustard-Seed. — Darby (2) has published 
an investigation of the expressed oil of white and of black mustard- 
seed. — The fatty oil of white mustard was obtained by expressing 
the bruised and gently-warmed seeds of the officinal Sent. JErucae. 
It is a mobile, bright amber-yellow liquid which is inodorous, and 
possesses a bland taste ; it is not solidified, even by the strongest cold 
of winter, but only thickened and rendered turbid ; when heated, it 
evolves acrolein. The oil was saponified by caustic soda ; the soap, 
treated with water, in which it dissolved completely, was separated by 
chloride of sodium, and subjected several times to the same treat- 
ment. The soap which was freed in this manner from glycerin, 
was decomposed with dilute hydrochloric acid, and the liquid 
mixture of liberated acids washed, first with acidulated, then with 
pure water, and digested in a water-bath with finely-pulverised 
protoxide of lead. The lead-plaister thus obtained was exhausted 
by ether, until this solvent ceased to take up anything, and the 
residue treated with hydrochloric acid and alcohol ; the chloride of 


(1) Ann. Ch. Pharro. LXX, 121. 

(2) Ann. Ch. Pharm. LX1X, 1 ; Chem. Gaz. 1849, 163. 
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lead being then filtered off, and the alcohol distilled from the solu- 
tion ; the residuary acid was washed with warm water, and repeatedly 
recrystallised from alcohol, until the fusing-point remained con- 
stant. This point was at 34°, and the solidifying temperature at 33°. 
The acid, which Darby terms Erucasic acid , crystallises from the 
alcoholic solution in brilliant needles, and is represented by 
the formula C^H 43 0 4 =H0, C 44 H 41 0 ;r Its salts have the formula 
RO, C 44 H 41 0 3 . The silver-, lead- and baryta-salts were subjected to 
analysis ; the silver-salt was prepared by precipitating an alcoholic 
solution of erucasic acid, Supersaturated with ammonia, by nitrate 
of silver ; it formed a caseous precipitate, which speedily assumed a 
darker colour, and possessed a constant composition only when it was 
washed, pressed between bibuloqs paper, and dried in vacuo over 
sulphuric acid. The lead-salt was obtained by heating a solution of 
erucasic acid, in absolute alcohol, with dry carbonate of soda, and 
precipitating the solution of the soda-salt thus obtained by an 
alcoholic solution of neutral acetate of lead. Finally, the baryta-salt 
was prepared by precipitating the alcoholic solution of the soda-salt 
with an alcoholic solution of acetate of baryta. The two latter salts 
are white precipitates, which are anhydrous when dried in vacuo. 
— The portion of the lead-plaister which was soluble in ether was 
mixed, after the ether had been previously evaporated, with hydro- 
chloric acid and alcohol. After the chloride of lead had been filtered 
off, the alcohol was expelled by evaporation, and the crude oleic acid 
was employed for preparing a baryta-salt, according to the method of 
Gottlieb(l). This salt, in which the proportion of baryta remained 
constant after repeated recrystallisation, contained from 6(H) to 61*2 
percent of carbon, 9*8 hydrogen, 19*9 to 20*1 baryta, which cor- 
responds most accurately with the formula BaO, C 3R I1 36 0 4 . The 
oleatc of baryta, BaO, C 3f) H 33 0 3 , contains 6T8 percent of carbon, 
9*4 hydrogen, and 2T9 baryta. Darby leaves it undecided whether 
the fatty oil of white mustard does not contain an acid which differs 
from the oleic acid df the non-desiccative oils, or whether the former 
is mixed with another acid whose lead-salt is likewise soluble in 
ether. 

By a similar mode of treatment, the expressed oil of the seeds 
of Sinapis nigra was found by Darby to contain stearic acid, 
erucasic acid, and a liquid fatty acid which appears to be identical 
with the above-mentioned acid obtained from white mustard ; at all 
events, the baryta-salt of this latter acid, after frequent recrystalli- 
sation, likewise yielded 20*4 per cent of baryta. The stearic acid 
was*first deposited from the solution of the mixture of acids separated 
from the insoluble portion of the lead-compound ; after recrystallisa- 


(1) Ann. Ch. Pharm. LVII, 41. 
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tion, the fusing-point was found to be 70°, arid its baryta-salt to 
yield from 6 0*7 to 61*0 per cent of baryta, 10*1 to 10*5 hydrogen, 
and 22 99 baryta; subsequently the erucasic acid crystallised out of 
the mixture of the acids. 


Amides, Anilides and Collateral Matters. Succinimide. — 

Laurent and Gerhardt(l) have examined the compounds of suc- 
cinimidp, or disuccinamide with oxide of silver. Succinimide 
(bisuccinate of ammonia — 4 equivalents of water; NH 4 0, C 4 H 2 O a 
+ HO, C 4 H 2 O s — 4 H0 = C h 1I 5 N0 4 ) is easily prepared according to 
Feliling's method, which consists in evaporating succinic acid with 
ammonia, and subliming the residue. When recrystallised from the 
smallest amount of hot alcohol it is deposited in rhombic tables, 
0 P. P., the base of the pyramid having angles of 67° and 113°, and 
V : P in the base = ] 1 2°. The composition of the crystallised com- 
pound is C H ll 5 N0 4 + 2 HO, which is that of succinamic acid; it 
crystallises, however, from a concentrated solution of potassa, without 
giving to the formation of a salt. Succinimide unites with 
protoxide of lead, as' has been pointed out by Fchling : the com- 
pound with oxide of silver is obtained by mixing a boiling con- 
centrated, alcoholic solution of succinimide with some drops of 
ammonia, and subsequently adding nitrate of silver. The solu- 
tion deposits, on cooling, four-sided prisms with pyramidal summits, 
containing AgO, C 8 1I 4 N0 8 , which are soluble in ammonia in all 
proportions. They may be treated with potassa in the cold without 
evolving any ammonia ; on ebullition, however, ammonia is rapidly 
disengaged. When gently warmed they yield a pungent oil, which 
solidities into a crystalline mass ; when rapidly heated they decom- 
pose with explosion. The anunoniacal solution of this compound 
deposits on spontaneous evaporation rectangular prisms AgO, 
C 8 H 4 N0 3 + NH 3 . If the silver-compound be boiled with water 
containing a few drops of ammonia it absorbs the elements of water, 
and is converted into succinamate of silver which, on evapora- 
tion, is obtained in small rhombic prisms of about 75°, more 
soluble in water than the original compound. When exposed to a 
rapidly increasing temperature this substance, which contains AgO, 
C 8 11 c N 0 5 , docs not explode. If the solution be treated with hydro- 
chloric acid, the filtrate contains nothing but succinimide. 

Sui]»iiocarbamic Acid. — Several years ago Zcise(2) examined the 
action of ammonia upon bisulphide of carbon, when he discovered sul- 
phocarbonate of ammonia and another compound, which he considered 
as hydrosulphate of sulphocyanide of ammonium. Upon taking up this 


fl) Laur. and Gerli. C. R. 1849, 108 ; J. Pr. Cheni. XLVIT, 71 ; Ann. Ch. Pharra. 
LXXII, 291. 

(2) Sell weigher’s Journal, XLT f 98. 
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carbarn^ investigation again, Debus(l) has found that the latter compound is 
c acid! c sulphocarbapaate of sulphide of atnpnonium. The reaction of ammonia 
upon bisulphide of carbon in the presence of absolute alcohol gives 
rise to two different processes of decomposition, namely, 1. to the 
formation of sulphocarbonate of ammonia and of sulphocyanide of 
ammonium, and 2. to the direct combination of 2 equivs. of ammonia 
with 2 equivs. of bisulphide of carbon, sulphocarbamate of sulphide 
of ammonium being produced. In the concentrated solution at a 
temperature of from 30° to 40°, and with an 'excess of ammonia, the 
two former products of decompositions are chiefly formed, while the 
generation of the latter is promoted by the use of dilute liquids at 
from 10° to 15°, and of a large proportion of bisulphide of carbon. 
This compound, prepared according to ZeiseV directions, crystallises 
in thin, lemon-yellow prisms, NHJS, C 2 NILS 3 , faintly smelling of 
sulphide of ammonium, readily soluble in water, and somewhat less 
soluble in alcohol. By the addition of hydrochloric or sulphuric 
acid sulphocarbamic acid separates from this substance as a colourless 
oil, which is rapidly decomposed into products not farther examined, 
among which a considerable amount of hydrosulphocyanic acid is per- 
ceptible. Dilute solutions yield with hydrochloric acid a slight white 
flocculent precipitate, while bisulphide of carbon after several days is 
separated from the liquid. The supernatant portion has the odour 
of cyanic acid, and the presence of a large quantity of hydrosulpho- 
cyanic acid can be detected. When exposed to the moist atmosphere 
sulphocarbamate of sulphide of ammonium deliquesces into a turbid 
liquid, which appears to contain exclusively sulphocyanide of ammo- 
nium ; potassa gives rise to sulphide and sulphocyanide of potassium, 
water and ammonia ; chlorine, bromine, and iodine withdraw the 
ammonium with separation of a body containing C 2 NH 2 8 4 . By 
decomposing the ammonia-salt with acetate of lead a white precipi- 
tate, PbS, C 2 NH 2 S 3 is obtained, which on drying assumes a red 
colour ; in a similar manner sulphate of zinc gives a white precipi- 
tate, ZuS, C 2 N1I 2 S 3 , .and sulphate of copper a yellow precipitate 
CuS, C 2 NH 2 S s . These compounds are very instable ; when heat is 
applied, or when treated with the alkalies, they yield hydrosulphuric 
acid, hydrosulphocyanic acid, and a sulphide. 

»ftiiitro-dii*iicnamic Acid. — Laurent and Gerhardt(2) have in- 
vestigated the action of sulphide of ammonium upon nitrophenessic 
acid (C 12 H 4 (N0 4 ) 2 0 2 ). On gently heating a solution of nitrophenessate 
of ammonia with sulphide of ammonium, a lively reaction is observed to 
take place after some minutes ; the solution assumes a blackish tint, 
and deposits on cooling large blackish-brown needles. In order to 
. purify this compound, the sulphide of ammonium is nearly decomposed 
by acetic acid, the liquid heated to ebullition, separated from the 
sulphur by filtration, and then evaporated to crystallisation. The 


(1) Ann. Ch. Pharm. LXXIII, 26. 


(2) Laur. and Gerh. C. R. 1849, 417. 
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crystals thus obtained are purified by recrystallisation from water. 
The new compound, dinitro-diphevamic acid, crystallises in six-sided 
blackish-brown needles, with 4 angles of 131 c, 5, and 2 angles of 97°, 
which yield a yellow powder. The composition of these crystals is 
C 24 H 12 (N0 4 ) 2 N 3 0 4 + 4 HO ; the water of crystallisation escapes 
between 100° and 110°. The formation of this acid depends upon 
the replacement in nitrophcncssic acid of 2 equivs. of N0 4 by 2 
equivs. of NII 2 ; becoming C 24 H 8 (N0 4 ) 3 (NN 2 ) 3 0 4 = 

C 24 H 12 (N0 4 ) 2 N 2 0 4 . Dinitro-diphcuamic acid is but slightly soluble 
in cold water, easily soluble in alcohol and ether ; when heated, it 
first loses its water of crystallisation, then fuses and yields some 
colourless plates and a brown oil, a charred residue remaining be- 
hind. With ammonia it forms a dark-red solution, from which 
the ammonia escapes completely upon evaporation. With potassa 
a dark brownish-red solution is obtained, depositing on spontaneous 
evaporation warty crystals of the potassa-salt, KO,C 21 H n (N 0 4 )oN 2 03 . 
The solution of the ammonia-salt gives with acetate of baryta reddish- 
brown needles, slightly soluble in water, but with lime-salts small 
needles after some time, with acetate of lead a brownish orange-coloured 
precipitate, with acetate of copper a greenish-yellow, and with nitrate of 
silver a dark brownish-yellow precipitate ; if hot solutions be employed, 
the latter may be obtained in small crystalline plates having, when 
dried at 100°, the composition AgO, C 24 1I 11 (N0 4 ) 2 N 2 0 3 . 

A. W. Hofmann (1) has communicated a more detailed investi- 
gation of several derivatives of aniline, the existence of which he 
haj pointed out at an earlier pcriod(2). 

Carimmide-Carbanlilcie. — The action of chloride of cyanogen upon 
aniline varies according to the complete absence or presence of w ater. 
In the former case, hydrochlorate of melaniline(3) only is formed; 
while in the latter, together with melaniline, carbamide-car banilide is 
produced. This substance, which Hofmann designates in other me- 
moirs by the abbreviated term carbanilamidc , is contained in the liquid 
from which the melaniline is precipitated by potassa, and may be ob- 
tained by evaporation, w r hen it is deposited in form of acicular crystals, 
having usually a slightly reddish tint. -If aniline be treated with an 
aqueous solution of chloride of cyanogen, as obtained bypassing chlorine 
into hydrocyanic acid, large quantities of the acicular crystals are 
formed, together with hydrochloratc of aniline and traces of melaniline. 
The same compound may be obtained moreover by mixing solutions of 
sulphate or hydrochloratc of aniline with cyanate of potassa, when the 
whole liquid solidifies after some hours into a crystalline mixture of 


(!) Chem. Soc. Qu. J. II, 36; Ann. Ch. Pharm. LXX, 129. 

(2) Ann. Ch. Pharm. LI1I, 57; LVII, 131, 265; LXVII, 156. 

(3) Annual Report for 1847-8, 1, 508. 
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carbamide-carbanilide with the potassa-salts of the acids just men- 
tioned, from which it may be separated by crystallisation, being slightly 
soluble in cold and readily soluble in boiling water. Carbamide- 
carbanilide may be finally prepared by slowly passing the vapour of 
hydrated cyanic acid, as obtained in the distillation of cyanuric acid, 
into anhydrous aniline, which has to be kept cool in order to avoid 
the formation of a secondary product of decomposition insoluble in 
water (carbanilide). The composition of carbamide-carbanilide is 
C 14 1I 8 N 2 0 2 ; in the two latte r processes it is formed by tlic direct 
union of the constituents (C J2 H 7 N + HC 2 N0 2 = C 14 H s N 2 0 2 ) ; in 
the reaction of chloride of cyanogen upon aniline in the presence 
of water, according to the equation 2 C 13 1I 7 N + C 2 NCl + 2 110 = 
C 12 H 7 N, HC1 + C 14 11 8 N 2 0 2 . — liofmann found that by treating 
ammonia with chloride of cyanogen, no analogous exchange of 
oxygen for chlorine takes place, inasmuch as in the latter reaction 
he could not produce any urea. Carbamide-carbanilide is readily 
soluble in alcohol and ether ; it may be heated to ebullition with 
dilute acids and alkalies, without undergoing any decomposition ; 
on boiling however # with concentrated potassa, or more readily on 
fusion with the hydrate, ammonia and aniline are evolved, car- 
bonate of potassa remaining behind (C 14 H h N 2 0 2 + 2(H0, K0) = N1I 3 
+ C M H 7 N + 2(KO,CO fl ). It is soluble in cold concentrated sul- 
phuric acid, apparently without decomposition ; on gently warming 
however, a lively evolution of carbonic acid ensues, sulphate of 
ammonia, sulphanilic acid, previously obtained by Gcrhardt(l) 
by the action of concentrated sulphuric acid upon several ana- 
lides, remaining in solution (C J4 H 8 N 2 0 2 H-3 (HO, S0 3 ) — 2 C0 2 + 
H 4 NO, S0 3 + C 12 N 7 NS 2 0 6 ). The formation of carbamide-carbanilide, 
in the action of cyanic acid upon aniline, induced Hofmann, when 
first he discovered this body, to consider it as a compound analogous 
to urea, and to propose the name anilo-ureci (urea NIL, HC 2 N0 2 , 
anilo-urea C 12 H 7 N, HC 2 NO s ) ; but the deportment of this com- 
pound with acids, with which it carfnot be combined, discountenanced 
this view. (For the description of a substance having the same 
composition as carbamide-carbanilide, and possessing moreover the 
faculty of uniting with acids, we refer to page 245.) Hofmann 
now regards the body jin question as a representative of a new class 
of compounds, consisting of simple and conjugated amides, namely, 
as a combination of the simple with the conjugated carbamide, 
NH 2 , CO + C 12 H 6 N, CO. In confirmation of this view, he adduces 
that carbamide-carbanilide, when exposed to the action of heat, is 
actually split into its proximate constituents, one of which, carba- 
nilide, C 13 H 6 NO, forms the principal product of the decomposition, 
while carbamide, at the temperature of the reaction, is converted 

(1) J. Pharm. [3] X, 1. 
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into farther products. If carbamide-carbanilide be heated beyond 
its point of fusion, a powerful evolution of ammonia takes place, the 
residue solidifying to a crystalline mass, which consists of carbanilide 
and cyanuric acid. From the residue the whole amount of cyanurie 
acid may be extracted by boiling with a large amount of water, 
in which carbanilide is -but slightly soluble. The final result of the 
action of heat may be represented by the following equation : 

Carb'imide-cnrbanUirie. Carbanilide. Cyanuric acid. 

f> C h II 8 N 2 (\> - 3NH S + GC i;i ll 0 NO + IJ 3 C,N 3 0 6 . 

CarUatiilde-Nltrocarbanllicle. — On treating nitraniline with chloride 
of cyanogen, together with basic dinitromelaniline, an indifferent 
body is formed which is deposited in long yellow needles on cooling 
the solution of the crude product in boiling water. This substance 
is carbamide-nitracarhanilide , C 14 H 7 (N0 4 ) N 2 0 2 . An analagous 
compound, C 14 H 7 1N 2 0 2 is generated, together with di-iodomelaniiine, 
in the reaction of chloride of cyanogen upon iodanilinc. It has not 
been nun lysed. 

Carbanilide , C ls H G N0 = C 12 H ( .N, CO, is but slightly soluble in 
water. It is readily soluble in alcohol and ether; from the boiling 
alcoholic solution it is deposited in satiny needles. It is inodorous, but 
emits, on being heated, a suffocating odour. This substance fuses 
at about 205° and distils without alteration. The formation of car- 
banilide by rapidly passing the vapour of hydrated cyanic acid into 
aniline not cooled, has been mentioned at page 241 . The simplest 
method of preparing it consists in exposing aniline to the action of 
phosgcnc-gas(l) free from chlorine; much heat is evolved, and the 
aniline solidifies at once to a crystalline mixture of the liydrochloratc 
and of carbanilide (2 C 12 H 7 N + COCl==C 13 H 7 N, 1IC1 + C 12 H ( .N, CO), 
which may be separated by boiling water. The residuary carbanilide 
is purified by recrystallisation from alcohol. With concentrated sul- 
phuric acid it yields pure carbonic and sulphanilic acids. When 
boiled with concentrated solutions, or fused with the hydrate of 
potassa, aniline and carbonate of potassa are formed. An analogous 
decomposition, although less completely, ensues, \vlien moist carbani- 
lide is rapidly exposed to a high temperature. 

Suiphocartianfiidc. — Hydrosulpliocyamite aniline is obtained by 
treating aniline with hydrosulphocyanie acid, as prepared by the 
action of hydrosulph uric acid on sulphocyanide of lead; the solu- 


(1) Hofmann observed that phosgene gas may be readily obtained by passing car- 
bonic oxide through pcntachloride of phosphorus, which is thus reduced to the terchlo- 
ride ; it is, however, difficult to convert the last traces of carbonic oxide into phosgene 
gas. lie recommends the use of this deportment for the qualitative discrimination of 
carbonic oxide in a mixture of gases, the odour of phosgene gas being easily recog- 
nisable. 
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tion deposits on evaporation oily globules which gradually solidify 
into a crystalline mass. This salt fuses when gently heated, and 
enters into a sort of ebullition; when exposed to a higher temperature 
hydrosulphuric acid and sulphide of ammonium are disengaged in 
considerable quantity ; at the same time a colourless oil is collected 
in the receiver which solidifies to a semi-solid crystalline mass, while 
a slightly coloured resin-like residue remains in the retort, which 
consists of mcllon or melam ; this substance pcrtinaceously retains 
some compound of aniline. -The distillate, when rectified, yields two 
layers, the lower one consisting of pure bisulphide of carbon, the 
upper one being a solution of sulphide of ammonium, while there 
remains in the retort a crystalline compound which was found to be 
sulphocarbanilide , C 13 H 6 NS==C 12 H 6 N, CS, that is carbanilide whose 
oxygen is replaced by sulphur (comp. Annual Report 1847 and 
1848, 1, 468). According to Hofmann this decomposition is repre- 
by the following equation : — 


Hydrosulphocyanate of aniline. Sulphocarbanilide. Sulphocyanide of ammonium. 

2 (C 12 II 7 N, HC 2 NS 2 ) « 2 (C 12 H 6 N, CS) * + NH 4 , G>NS 2 , 

the sulphocyanide of ammonium being converted at the temperature 
of the decomposition into ammonia, hydrosulphuric acid, bisulphide 
of carbon and melam which, when heated more strongly, may split 
into ammonia and mcllon. A simpler method of obtaining sulpho- 
carbanilide .consists in acting with bisulphide of carbon upon aniline. 
A mixture of the two substances readily disengages hydrosulphuric 
acid, and solidifies gradually into a scaly crystalline mass. At the 
common temperature weeks elapse before this reaction is completed ; 
at the heat of a sand-bath, the apparatus being so arranged as to 
allow the liquid to return to the seat of reaction, several days are 
required. The presence of alcohol promotes the process in a remark- 
able manner. As soon as the evolution of hydrosulphuric acid has 
ceased, the crystals of sulphocarbanilide are separated from the 
adhering bisulphide of carbon by ebullition, and purified by recrys- 
tallisation from alcghol. Hofmann points out that the action of 
bisulphide of carbon upon aniline is analagous to that upon ammo- 
nia, inasmuch as, acqording to Zeise’s observations, an alcoholic 
solution of bisulphide of carbon, when exposed to the action of 
ammonia, readily yields sulphocyanide of ammonium, the formula 
of which is a multiple of sulphocarbamide (H 4 N, C 3 NS 2 = 
2 [H 2 N, CS]). 

C^H.N + CS 2 = C 12 II 6 N, CS + HS. 

“H 3 N + CS 2 « H 2 N, CS + HS. 

Sulphocarbanilide is only slightly soluble in water, but dissolves 
readily in alcohol and ether; the solutions are extremely bitter. It 
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fuses at 140°, and distils without decomposition. Dilute acids and 
alkalies have no effett upon this substance. It dissolves in cold con- 
centrated sulphuric acid, apparently without decomposition; but 
when gently heated, carbonic and sulphurous acids are disengaged, 
and the solution deposits upon addition of water a crystalline 
mass of sulphanilic acid (CjjHgN - , CS + 2 (HO, S0 3 ) = C 12 H 7 NS 2 0 f , 
+ CO a + IIS ; the liydrosulphuric acid yields, in the presence of 
sulphuric acid, sulphurous acid and sulphur, which remain mixed 
with the sulphanilic acid). Sulphocarbanilide, when fused with 
hydrate of potassa, disengages pure aniline, carbonate of potassa and 
sulphide of potassium remaining in the retort (C 12 Ii 6 N,CS 
+ 2(HO, K0) = C 12 I1 7 N + KS + K0,C0 3 + H0). If instead of 
the hydrate an alcoholic solution of potassa be employed, sulphocarb- 
anilide is converted into carbanilidc which is deposited on cooling 
in long needles (C J2 II 6 N, CS + K0 = C 12 I1 G N, CO + KS) ; the same 
change is effected by treating an alcoholic solution of sulphocarbhni- 
lide with protoxide of mercury. 

CarbanUamide* — Chancel(l) has investigated the action of sul- 
phide of ammonium upon nitrobenzamidc, which gives rise to the 
formation of a compound C ]4 II 8 N 2 0 ;! , having the same composition 
as Hofmann's carbamide-carbanilide (comp, page 241). For this 
substance Chancel has proposed the name carbanilamide, or anilo- 
urea{ 2). The reaction of sulphide of ammonium, with an alcoholic 
solution of nitrobenzamidc, is frequently very complicated; on the other 
hand, the change occurring in a boiling aqueous solution is very sim- 
ple. The mixture is allowed to stand for 2 1 hours, filtered off from 
the separated sulphur, concentrated by evaporation, mixed again with 
water, filtered once more in order to remove the last traces of sul- 
phur, and lastly exposed to spontaneous evaporation. The crystals, 
which are deposited, have to be rccrystallised from water. Carbanil- 
amidc thus crystallised contains C u H 8 N 3 0 2 + 2 HO, the 2 HO 
escape between 100° and 120° ; its formation is represented by the 
following equation: C w II 6 (N0 4 )N0 2 + 6 1IS = C 14 II 8 N 3 0 2 + 4 HO 
+ 6 S. When heated with soda-lime to a moderate temperature, 
half the amount of nitrogen contained in this compound is evolved in 
the form of ammonia, and the remainder is disengaged, only at a 
higher temperature, as aniline ; hence two different stages have to 
be distinguished in this reaction, the first yielding anthranilate, or car- 
banilate of potassa (comp. Annual Report, 1817 and 1818, I., 468) 
(C 14 H 8 N 3 0 2 + HO, KO=II 3 N + KO, C 14 H 6 N0 3 ), which in the 
second is converted into carbonate, with evolution of aniline [(KO, 


(1) Compt. Rend. XXVIII, 293 j Lanr. and Cerh. C. It. 1849, 177 ; J. Pr. Ckem. 
XLVII, 140; Ann. Ch. Pharm. LXXII, 274. 

(2) In Ann. Ch. Pharm. LXXII, 270, the name anilatnine-urea has keen proposed 
for this compound. 
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C u H 6 N0 3 -f KO, HO = C 12 H 7 N + 2 (KO, C0 3 ). Concentrated sul- 
phuric acid induces the same metamorphosis which, at page 242, has 
been mentioned for carbamide-carbanilide, namely, the formation of 
carbonic acid, sulplianilic acid, and sulphate of ammonia. 

Chancel considers carbanilamide as the true anilo-urea. Carba- 
nilamide is soluble in water, alcohol and ether ; the alcoholic solution 
rapidly acquires a red colour, and seems to undergo decomposition. 
Crystallised carbanilamide fuses at 72°, the anhydrous compound 
only at 100°; it is decomposed at a higher temperature leaving 
a carbonaceous residue. Carbanilamide combines with acids. Tin* 
nitrate is but slightly soluble in water, it forms crystalline crusts or 
warty prisms, containing C J4 H 8 N 2 0.,,I10, N0 5 . Ilydrochlorate of 
carbanilamide, C 14 1I s N 2 0o, 11C1, crystallises from an aqueous solution 
in small needles. The boiling solution of this salt yields with bichlo- 
ride of platinum a double-salt, C 14 I1 8 N 2 0 2 , HC1+ PtCl 2 , which erystal- 
* lises on cooling in long orange-coloured prisms. Carbanilamide forms 
moreover a combination with nitrate of silver of the composition 
C 14 H 8 N 2 0 2 , AgO, N0 5 , which is obtained on adding the latter to 
concentrated solutions of the former ; it crystallises in needles, which 
arc readily discoloured when exposed to the action of the light. 

Carbaniiie Arid. — In a later communication, Chancel(l) makes 
the following additional statement respecting the formation of car- 
banilic acid from carbanilamide. On boiling the latter w ith concen- 
trated potassa until ammonia leases to be evolved, and subsequently 
adding an excess of acetic acid, the liquid, unless very concentrated, 
yields no precipitate, but deposits upon cooling orange-yellow crystals 
of carbanilic acid, C ]4 II 7 N0 4 . This substance may be considered as 
bicarbonate of aniline — 2 cquivs. of water (C 12 H 7 N, 2 IIO, 2 C0 2 = 
C 14 H 7 N0 4 + 2 HO); its compounds witli the alkalies or alkaline earths 
when heated with potassa or baryta yield carbonates and aniline. Car- 
banilic acid itself, when mixed with spongy platinum and exposed 
to a high temperature, splits into carbonic acid and aniline. Sul- 
phuric acid converts it into sulphanilic acid. Carbanilate of silver, 
AgO, C 14 H 6 N0 3 , is almost insoluble in cold, but readily soluble in 
boiling water; the solution yields on cooling elongated plates, whioli 
may be heated to 100° without decomposition. Chancel believes 
that the acid obtained by the above process is identical both with 
Fritzsche's anthranilic and with Zinin's benzamic acid. 

Decompositions of Cyaniline. — Farther inquiries into the action of 
acids and" bases upon cyaniline, C 14 H 7 N 2 ,(2) have led Hofinann(3) 
to the following observations. Cyaniline is readily soluble in dilute 


(J) Compt. Rend. XXVIII, 422. 

(2) Comp. Annual Report, 1847-8, 1, 506. 

(3; Chem. Soc. Qu. J. II, 300; Ann. Ch. Plnr.n. LXXIII, 180; Ann.Ch. Phys. [3] 
XXVU1, 420 ; Laur. anrl Gcrh. C. R. 1850, 67. 
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hydrochloric acid ; when treated with the concentrated acid it is 2u°on» of 
converted into the hydrochlorate, which is insoluble in the strong cyaniune. 
acid. On adding fuming hydrochloric acid to a freshly prepared 
solution of cyaniline in dilute hydrochloric acid the hydrochlorate is 
separated as a scaly-crystalline precipitate ; this salt cannot be obtained 
■by evaporating the solution in dilute acid, the crystalline deposit formed 
under these cii’cum stances contains scarcely a trace of cyaniline. 

This crystalline deposit yields to cold water chloride of ammonium 
and hydrochlorate of aniline (no oxalic or formic acid) ; the residue, 
when exhausted with boiling water, consists of oxanilide, C u H 6 NO.,, 
and tlfe extract contains two substances which may be separated by 
evaporating it to dryness and treating it with alcohol. By this 
treatment oxamide is left, the alcohol dissolving a substance which is 
deposited on cooling, or on concentration, in white, hair-like, satiny 
flakes, soluble in ether, volatile without decomposition, and having, 
when repeatedly rccrystallised from water, the composition c 16 h 8 n 2 o 4 
= G 12 H fl N, CXjCXj-h 11 2 N, C 2 0. 2 . 

Oxanilamide, or Oxairsidc-oxanilide. — Hofmann describes this 
compound under the name o.iani/amide, or oxautide-oocanilide ; 
its constitution corresponds to that of carbamide-carbanilide men- 
tioned at page 241. Oxanilamide is soluble in concentrated potassa, 
the solution becomes rapidly turbid, the substance being converted 
into oxalate of potassa, aniline and ammonia (C 16 H 8 N ;j 0 4 4-2 (HO, KO) 

= 2 (KO, C 2 0 3 ) -f C 12 H 7 N + 1I 3 N). Dilute sulphuric acid has no action 
upon oxanilamide ; with concentrated sulphuric acid # it yields equal 
volumes of carbonic acid and carbonic oxide, the. solution retaining sul- 
phanilic acid and sulphate of ammonia (C 16 H 8 N.j0 4 + 3 (HO, S0 3 ) = 

2 C0 2 + 2 CO + C 13 I1 7 NS 2 0 ( j + NHjO, S0 3 ). . 1 equiv. of cyaniline 
(C u H 7 N 2 ) +2 HO + HG1 contain the elements of 1 equiv. of chlo- 
ride of ammonium, and l equiv. of oxanilide as well as of 1 equiv. 
of hydrochloratc of aniline and 1 equiv. of oxamide. Oxanilide, 
oxamide and oxanilamide (oxamidc-oxanilidc) are formed in nearly equal 
quantities, when cyaniline is treated with hydrochloric acid ; it was 
found impossible to split oxanilamide into oxamide and oxanilide, either 
by the action of dilute acids or alkalies, or by continued ebullition. 

-—Dilute sulphuric acid has precisely the same effect upon cyaniline. 
Hofmann directs attention to the fact that the deportment of 
cyaniline with acids confirms in a positive manner the correctness of 
the formula which he had proposed for this substance at an earlier 
period. — Cyaniline is soluble iu concentrated sulphuric acid, with a 
violet colour ; on gently heating the liquid, equal volumes of carbonic 
oxide and carbonic acid are evolved ; if too much heat be applied, the 
proportion of carbonic oxide diminishes, sulphurous acid being disen- 
gaged at the same time ; on cooling, the residuary liquid solidifies 
into a crystalline mass, containing sulphanilic acid and sulphate of 
ammonia. Bromine violently attacks cyaniline, the first product of 



248 


ORGANIC. CHEMISTRY. 


Oxauila- 
mide, or 
oxamide- 
oxanilide. 


the action being probably triboniocyaniliue, which is, however, rapidly 
decomposed by the influence of the hydrobromic acid formed, and 
converted into, tribomaniline ; the latter crystallises, especially if 
alcohol be present, in beaufiful needles, upon the cooling of the 
liquid. — Cyaniline may be boiled with an aqueous, and even with an 
alcoholic, solution of potassa, without undergoing any change/ 
When fused with hydrate of potassa, it disengages aniline and 
ammonia ; the residue contains no oxalic acid, which at the tempera- 
ture of the reaction is converted into carbonic acid, hydrogen being 
disengaged, as shown by experiment [C 14 II 7 N 2 + 2 (HO, KO)-f 
2 HO = Ci 2 H 7 N + H 3 N +2 (KO, C0 2 ) + H] . 

iHeianoxlmlde or Oxaiueianiie. — Ilofmann(l). has studied, more- 
over, the decompositions of dicyanomchmiline * ’lhis 

compound is also basic, although in a less degree than the bases 
derived from melanilineiiy substitution. Hofmann did not succeed 
in obtaining crystalline salts of this body. Dicyanomelaniline is 
soluble in acids, and is reprecipitated without change, if potassa or 
ammonia be added to the freshly prepared solution. The solution, 
however, rapidly undergoes decomposition, and then no longer con- 
tains a trace of the original substance. Hydrochloric acid of ordi- 
nary strength dissolves dicyanomelaniline, forming a clear, slightly 
yellow solution, which, however, becomes turbid after some minutes, 
depositing a yellowish precipitate, and retaining chloride of ammo- 
nium in solution. The yellowish precipitate is almost insoluble in 
water, but slightly soluble in boiling alcohol ; it is deposited from 
the latter solution in the form of crystalline crusts which, at 100°, 
have the composition C 30 ll u N 3 O 4 . This formula simply explains 
the formation of this substance, which is represented by the following 
equation, C ;J() H 13 N 5 + 4110 + 2 HC! = C 30 H n N 3 O 4 + 2 Nll 4 CI. The 
, actual amount of chloride of ammonium formed in this reaction was 
found to agree exactly with the quantity expressed in the given equa- 
tion. The above formula represents binoxalate of melanilinc — 4 equi- 
valents of water (C 26 H 13 N 3 , 2 110, 2 C 2 0 3 — l HO = C 30 1 I u N 3 O 4 ), and 
Hofmann considers it as a compound analogous to the imides or 
aniles, for which he proposes the name Meluno.vhnide or Oxumdanile. 
The decompositions of this substance confirm this mode of viewing it; 
if an alcoholic solution of melaiioximidc be boiled with ammonia or 
potassa, crystalline melanilinc is at once separated from the solution, 
which retains a considerable quantity of oxalic acid ; by treating the 
alcoholic solution of the base with concentrated hydrochloric acid, 
the same products are obtained, together with another substance, not 


(1) Chcra. Soc. Qu. J. II, 307 ; Ann. Ch. Pbarm. LXXIV, 1 ; Ann. Cli. Phvs. [3] 
XXV111, 431; La ur. and Gerli. C. R. 1850, 70 (in abstr.) ; Compt. Rend. XXV111, 
543 (in part); Iustit. 1849, 129; J. Pliarm. [3] XV, 397. 

(2) Comp. Annual Report, 1847-8, 1, 511. 
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yet fully examined, winch crystallises upon the cooling of the solu- 
tion in long white needles. A solution of melaniline in dilute 
alcohol, especially after addition of some di*ops of ammonia, gives 
with nitrate of silver a yellow precipitate, the composition of which 
was, however, not constant. — Hofmann did not succeed in preparing 
melanoximide directly by heating binoxalate of melaniline(l) ; in this 
process a large quantity of carbonic oxide and carbonic acid is evolved, 
carbanilidc subliming towards the end of the evaporation, and a 
viscid liquid remaining behind, which on cooling solidifies into a 
resin-like mass ; the gases evolved exhibit in a remarkable manner a 
peculiar cyanic odour, frequently observed by Hofmann in the course 
of these investigations ; but all attempts failed to separate from the 
gaseous mixture the body possessed of this odour. 

Anli'i-cyanic Acid. — The above substance was, however, isolated 
on subjecting melano^flmide to destructive distillation. When 
heated, this compound fuses and evolves a considerable quantity of 
gas, containing a large proportion of carbonic oxide, and a small 
amount of carbonic acid ; at the same time a yellowish liquid passes 
into tiie receiver, possessing a most powerful and suffocating odour 
which resembles those of aniline, cyanogen and hydrocyanic acid*, 
inducing lacliry illation in so high a degree that it is found necessary 
to collect the gas evolved during the distillation ; towards the end of 
the operation radiated crystals of carbanilidc sublime in the nedk of the 
retort, while a slightly coloured resin-like residue remains behind. 
The distillate amounts to about 10 per cent of the melanoximide 
employed ; it is decomposed by water, a fact which enforces the use 
of absolutely dry vessels, explaining at the same time why it cannot 
be procured by heating binoxalate of melaniline. The new substance 
is mixed with a certain quantity of carbanilidc, from which it cannot 
be separated by fractional distillation ; it maybe purified, however, by 
cooling and freeing the liquid by filtration from the crystals which 
arc thus separated. An additional rectification is sufficient to obtain 
it perfectly pure. In this state it is a powerfully smelling, colourless 
mobile liquid, heavier than water, highly refractive, boiling between 
178 and 180°, and having the composition C 14 1I 5 N0 2 . Hofmann 
denominates this substance, Anilo-cyanic acid , since its formula 
stands to that of aniline in the same relation which the formula of 
cyanic acid C 2 HNO, 2 bears to that of ammonia. In fact the decom- 
positions of anilo-cyanic acid are perfectly analogous to those of 
cyanic acid ; 1 . Cyanic acid, when acted upon by acids and alkalies, 
is converted into ammonia and carbonic acid; in a -similar manner 
anilo-cyanic acid on treatment with potassa or hydrochloric acid 
yields aniline and carbonic acid ; by concentrated sulphuric acid it is 


Melauoxt- 
mide, or 
oxamela. 
title. 


(1) Comp. Annual Report, 1847 and 1848, 1, 509. 
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converted into sulphanilic acid; 2. Cyanic acid by absorbing the 
elements of water becomes carbonic acid and urea (bicarbamide) ; an 
analogous change is observed with anilo-cyanic acid which, when 
treated with water, especially at the boiling temperature/ is converted 
into carbanilide C 13 H G NO, and carbonic acid; 3. Cyanic acid 
gives with aniline carbainidc-carbanilide (C 2 IIN0 2 + C, 2 H 7 N 
== C 14 II 8 N 2 0 2 ) (comp. p. 442), anilo-cyanic acid yields carbanilide ; 4. 
Cyanic acid and ammonia form urea, anilo-cyanic acid and ammonia 
give carbamide-carbanilide. These various decompositions are repre- 
sented by the following equations : 

1. C, II NO, + 2 IIO = H,N + 2 CO, 

C; 4 H 5 NO: + 2 1 1(> = Cj,I1Ln + 2 COl 

2. 2 C, II NO; + 2 HO =, C,~I l 4 N,0, + 2 CO.' 

2 C| 4 H-NO; + 2 HO =2 C*Il c NO” + 2 CO^ 

3. C, II NO., + CjJI-N = C 1LNO +C n II ft NO«C 14 II 8 N.,O rt 
Ci 4 H-NO; + C i ;H 7 N= Cj^IIgN O +C 1 'iI (i NO 

4. C, H Nl>; + il. t N = C,* II t N,0, 

Ci 4 h 5 no; + 1 1 3 n = c 14 h h n;o; 

Anilo-cyanic acid dissolves in the various alcohols with evolution of 
heat ; on cooling the solution deposits crystals containing the elements 
of 1 equiv. of anilocyanic acid, and 1 equiv. of the alcohol. These 
substances arc analogous to the compounds resulting from the action 
of cyanit acid upon the alcohols, which are known under the name of 
urethanes 1 

In order to obtain a more correct view regarding the action of heat 
upon melauoximide, which gives rise to the formation of anilo-cyanic 
acid, Hofmann has submitted mclaniline itself to the same process. 
This substance may be heated to 100° without being altered, it fuses, 
however, between 120° and 130°, and is decomposed at about 170°. 
At first aniline alone is evolved, which is, however, soon accompanied 
by ammonia, even if the temperature be maintained at this point ; on 
heating more strongly this gas is disengaged in considerable quantity. 
In the retort remains a transparent yellowish resin-like substance, inso- 
luble in water; this substance is but slightly soluble in alcohol, forming 
a turbid liquid which filters with difficulty. The amount of carbon 
and hydrogen contained in a residue, in the preparation of winch only 
traces of ammonia had been evolved, was found to agree with the 
formula C 54 N 25 N 7 , i. e., 3 equivs. of aniline 4- 1 equiv. of the compound 
C 18 II 4 N 4 , representing the mellon of the aniline-seriesr The quantity 
of nitrogen in the residuary products was not determined, the loss, 
however, which melaniline suffers, on being heated to 170°, was re- 
peatedly ascertained, and found closely to agree with the formula of 
the compound C G4 H 25 N 7 . — A similar constitution Hofmann is inclined 
to attribute to the residue which is left on heating melanoximide, this 
he assumes to contain C 58 II 23 N 7 0 2 , and to consist of 1 equiv. of anilo- 
mellon (C J8 II 4 N 4 ), 2 equivs. of aniline (2 C 12 H 7 N), and 1 equiv. 
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of anilo-cyanic acid (C, 4 H 5 N0 2 ), an assumption which agrees pretty 
well with the result of experiment. Hence the principal part of the 
reaction might be thus expressed. 

Melanoximide. Anilo-cyanic acid Residue. 

3 c^n n ^.p 4 = 6 CO + 2 c h ii 6 no 2 + C fl6 II 2;i N 7 0 2 

Various secondary products however occur, such as carbonic acid and 
carbanilide, whose formation is likewise discussed by the author. 

Hof mann points out, moreover, that anilo-cyanic acid may be 
considered as cyanatc of phenyl, C ]4 ILN0 2 ==C 12 1I 5 0, C 2 NO ; how- 
ever it cannot be obtained by distilling a mixture of cyanate of 
potassa and sulphoplienylate of baryta. Lastly, he calls attention to 
the remarkable analogy between anilo-cyanic acid and cyanate of 
ethyl(l), both substances exhibiting exactly the same deportment 
when submitted to the action of potassa, ammonia and water. 

ft on-existence of Aniio-ft itrlies. — Neutral salts of oxide of ammo- 
nium are converted by the loss of 2 equivalents of water into amides , 
by that of 4 equivalents t into nitriles; the acid salts become in the 
same manner either amidogen-acids or imides. In the aniline-series 
we have gradually become acquainted with the terms corresponding 
to the amides, amidogen-acids and imides, which have been described 
successively under the names anilides, anilidogen- (anilic) agjds and 
aniles ; substances corresponding -to the nitriles of the ammonia- 
series have not as yet been obtained. A series of experiments on 
the action of anhydrous phosphoric acid upon salts of aniline and 
anilides, has led IIofmann(2) to the conclusion, that it is impossible 
to obtain aniline-substances corresponding to the nitriles. Oxalate of 
aniline loses 2 110, and is readily converted into oxanilide (C u H 6 N0 2 )* 
however all attempts have failed to effect a farther removal of 2 IIO 
from this substance. When heated alone it is volatilised either 
without any decomposition, or with the formation of a very trifling 
quantity of anilo-cyanic acid (C u II 5 N0 2 ) ; by the action of anhy- 
drous baryta upon it, principally aniline is formed ; with anhydrous 
phosphoric acid or chloride of zinc ; it is charred, carbonic acid and 
carbonic oxide being at the same time disengaged. In a similar 
manner the attempt to prepare from benzoate of aniline an aniline-: 
compound analogous to bepzonitrile entirely failed. Hofmann 
remarks that Berzelius* theory, representing the organic bases as 
conjugated ammonia-compounds, which had been formerly(3) adopted 
by himself, docs not account for the non-formation of the anilo- 

(1) Comp. Annua) Report, 1847 and 1848, II, 19. 

(2) Cheni. Soc. Qu. J. II, 331 ; Ann. Ch. Pharm. LXXIV, 33; Ann. CL. Phys. T3] 
XXVIII, 448 ; J. Pharm. [3] XVII, G7 ; Compt. Rend. XXIX, 78G (in abstr.) ; Instit. 
1849,410. 

(%3) Comp. Annual Report, 1847 and 1818, l, MG. 
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nitriles, but that the reason becomes clear if we admit Liebig’s 
view, in which these, substances arc considered as amidogen -com- 
pounds. According to the latter view the formulae of oxalate and 
binoxalate of aniline assume the following shape, 

(C 1s II s )II 2 N, HO, C 2 0 3 and (C 12 II 5 )H S N, IIO, C 2 0 3 , HO, C 2 0 3 . 

On glancing at these expressions it becomes at once intelligible that 
the latter salt may lose either 2 HO or 4 HO, but that from the 
former only 2 HO can be removed without touching the compound 
atom C 12 H 5 . By actually abstracting 4 IIO this compound atom is 
destroyed, and the product of decomposition can no longer belong to 
the aniline-series. 

PhcnltieH. — Laurent and Gerhardt(l) consider a class of bodies, 
which they term phenides, to be produced in a similar manner as 
ethers, amides, or anilides : in the formation of these bodies phenylic 
acid (phenolc, phenie acid C 12 H 6 0 2 ) comports itself precisely, like 
alcohol, ammonia or aniline, in the formation of the above-mentioned 
compounds. — Chloride of benzoyl and phenylic acid have no action 
upon each other in the cold, but on application of a gentle heat an 
evolution of hydrochloric acid takes place ; the heat is continued, and 
chloride of benzoyl added as long as an action is observed ; the pro- 
duct when allowed to remain solidities to a crystalline mass, which is 
treated^v i th a mixture of alcohol and ether, and yields needles of 
benzophenide on spontaneous evaporation. In general, however, a 
small quantity of an oily body is first deposited which appears to be 
benzoate of oxide of ethyl produced by the action of alcohol upon the 
excess of chloride of benzoyl. Benzophenide crystallises in pointed, 
colourless prisms of about 80° ; it fuses at G0°, boils at a higher tem- 
perature, and appears to distil over unchanged ; its composition is 
C 26 H 1(l 0 4 ; its formation is explained by the equation C u H r 0 2 Cl + 
c 13 h 6 o 2 = C 26 H ]() 0 4 + HCL It is insoluble in water, soluble in 

. alcohol, and dissolves with facility in ether; it is insoluble in boiling 
aqueous solutions of the alkalies, but when heated with solid hydrate 
of potassa it forms therewith a compound from whose aqueous solu- 
tion phenylic and benzoic acids are precipitated ; by acids it is like- 
wise decomposed, by concentrated sulphuric acid with the formation 
of phenylic and benzoic acids. Boiling hydrochloric or nitric acid 
appear to have no action upon it although the latter causes it to 
assume a yellow colour ; bromine acts upon it with evolution of hydro- 
bromic acid and the formation of readily fusible needles which are 
insoluble in water, but soluble in alcohol or ether ; the composition 
of these crystals was found to correspond with the formula 
; they might, however, have contained still a 

(1) Laur. arid Gerh. C. R. 1849, 429 ; Compt. Rend. XXVIII,- 170 (in aUtr.); 
Arch. Ph. Nat. X, 232. 
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portion of un decomposed benzophenide. — Dinitro-benzophenide, 
0*H 8 {N0 4 ) a 0 4 is obtained when nitrophenissic acid is intimately 
mixed witli chloride of benzoyl and gently heated until hydrochloric 
acid ceases to be evolved ; the undecomposed acid is extracted by a 
boiling dilute solution of ammonia, the residue yashed with cold 
alcohol, and recrystallised from boiling alcohol. This compound 
crystallises . in yellow rhombic plates, is insoluble in water, 
but dissolves in moderately hot ether. — T rinitro- benzophenide, 
Ii 7 (N0 4 ) 3 0 4 , is obtained in a similar manner by employing 
picric acid (C 12 II 3 (N0 4 ) 3 0 2 ) ; the product of the action of chloride 
of benzoyl is treated with cold alcohol till the latter passes off colour- 
less, and the residue recrystallised from boiling alcohol. Trinitrobenzo- 
phenideis then deposited in golden-yellow rhombic plates "which fuse 
at an elevated temperature and deflagrate when more strongly heated. 
On ebullition with ammonia it acquires a yellow colour, but the 
greater part remains undecomposed; when boiled with an aqueous 
solution of potassa it forms a dark reddish-yellow solution from which 
crystalline flocks are separated by acids. — If phenylic acid is brought 
into contact with pentachloride of phosphorus (PC1-) hydrochloric 
acid and oxi chloride of phosphorus are immediately evolved; a thick, 
nearly odourless liquid is formed, which distils only at a higher tem- 
perature, the greater part being thereby decomposed. Laurent and 
Gerhardt believe that the product of this reaction, which they could 
not, how T cvcr, obtain in a state of purity, is chlorohydrophenide , 
C J2 1I 5 C1, which stands in the same relation to phenylic acid as chloride 
of ethyl to alcohol. It does not dissolve in cold aqueous solution of 
potassa, but is slowly transformed thereby, as well as by pure water, 
into phenylic acid; the reaction is accomplished quickly by heat. — 
Nitrophenissic acid, when acted upon by pentachloride of phosphorus, 
appears to form an analogous compound in which 2 H arc replaced 
by 2 N0 4 . Phenylosulpliuric acid, discovered by Laurent(l), is said 
to stand in the same relation to phenylic acid as ethylo-sulphuric or 
sulphovinic acid stands to alcohol. 

organic Bases. — Laurent and Gerhardt(2) have endeavoured 
.by a series of examples to prove that their -views regarding the divisi- 
bility of the formulae of organic compounds arc borne out also by the 
organic bases. In some cases — as, for example, in those of quinine, 
cinchonine, and cyaniline — the formulae in order to admit of the 
law of divisibility, have, in their opinion, to be doubled, and the salts 
of these bases which have hitherto been considered neutral to be 
considered as acid salts. Accordingly we should have to assume the 
existence not only of compounds containing 1 equiv. of base to 2 


(1) Ann. Ch. Phys. [3] III, 195; Berzelius’ Jahresber. XXII, 515. 

(2) Laur. and Gerh. C. It. 1849, 160. 
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Quinine. equivs. of hydrochloric or nitric acid, but also of such as contain 1 
equiv. of base to 2 equivs. of "bichloride of platinum. With regard 
to the details we must refer to the original memoir. 

quinine. — Th. Werthcim(l), as appears from a preliminary commu- 
nication to the Vienna Academy, adopts Liebig's formula C 20 II ]2 NO 2 
for quinine as the true expression of its composition. His results 
were derived from the analysis of the following salts : — hydrosulpho- 
cyanate of quinine, C 20 H 12 Ts T O 2 , HCyS 2 ; a double-compound of 
hydrocyanate of quinine with cyanide of platinum, C 2f) H J2 N0 2 , HCv, 
PtCy + IIO; another of hydrochlorate of quinine with bicyanide of 
platinum C 20 H 12 NO 2 , HC1, PtC}\>; a third of hydrosulphocyanate of 
quinine with cyanide of mercury, 2 (C 20 H 12 NO 2 , HCyS 2 ) + HgCy ; 
and a fourth analogous compound with chloride of mercury, 

3 (C 2n II 12 N0 2 , HCySo) + 4 HgCl. In the decomposition of quinine 
by hydrate of potassa, which takes place at from 180° to 190°, he 
finds that formic acid is produced and remains in combination with 
the potassa, whilst leucolinc distils over. Hence lie is inclined to 
consider quinine as a conjugated compound of hydrated oxide of 
methyl, C 2 I1 4 0 2 , or of a body isomeric therewith, and leucolinc 
C l8 H H N ; or as a compound of the carbohydrogcn C 2 H 2 with leucolinc, 
C 19 1 I r N, and 2 equivs. of water. It is here to be remarked that 
leucoline, according to Laurent (2), contains 1 equiv. of hydrogen less 
than is represented in the above formula. 

J. Bddeker, jun.(3) obtained perchlorate of quinine by the mutual 
decomposition of sulphate of quinine and perchlorate of baryta ; on 
evaporating the solution the salt was obtained in the crystalline form. 
According to the determination of Dauber(4) the crystals are rhombic 
pyramids with the terminal planes 0 P ; (P : P ill the principal section 
of the base =149° 46', in the macrodiagonal = 80° 30', in the brachy- 
diagonal = 107° 32'. The ratio of the principal axis to the brachy- 
diagonal and to the macrodiagonal = 1 : 0 3417 : 0*4111). — The 
alcoholic solution of* the salt exhibits the most beautiful dichroism of 
blue and yellow, and solidifies by evaporation at the ordinary tempera- 
ture over sulphuric acid to a brittle mass; the salt, when heated with 
water, forms oily drops which gradually dissolve : its composition, 
according to Bodekcr's analysis, is = C 19 H ll N0 2 , HO, Cl, 0 ? +7HO. 
The quantity of water of crystallisation, according to theory, is 19*7 
per cent, whilst that found by experiment was 18*6 per cent ; at 160° 
it fuses and loses all its water, and if heated to a higher temperature 
a violent explosion ensues; at 100°, however, it loses only 5 equivs. 
of water. At a certain stage of the concentration the solution deposits 
shining, regular rhombic tables, which exhibit the same dichroism as 


(1) Wien. Acad. Ber. Nov. and Dec., 1849, 263 ; Ann. Ch. Pharm. LXXIII, 210. 

(2) Annual Report, 1847 and 1848. 

(3) Ann. Ch. Pharm. LXXI, 00. (4) Ann. Ch. Pharm. LXXI, 65. 
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the former salt, but contain only 2 equivs. of water, and fuse alone 
only at 210°. The quantity of water found in this salt was 6*5 per 
cent, the calculated amount being 6 3 per cent. 

J. van Ileijningen(l) has discovered a new organic base in 
investigating a variety of quinoidine occurring in Dutch commerce; 
it isr distinguished from ordinary quinine by its crystalline form, 
but principally by containing another proportion of water in the 
hydrate as well as in the salts. He terms this base /3 quinine , 
of which from 50 to 60 per cent, in addition to 3 per cent of quinine 
and from 6 to 8 per cent of cinchonine, was present in the quinoidine 
lie investigated. The best mode of preparing it is to exhaust the 
quinoidine with ether, to dissolve the residue in dilute sulphuric 
acid, after evaporating the ether, and to precipitate the liquid with 
ammonia, after it has been decolorised by animal charcoal. The 
base thus separated, after being washed, is dissolved in ether, to 
which ^ th of its volume of 90 per cent alcohol is added, and the 
solution loft to spontaneous evaporation, when a large quantity of 
the crystals of (3 quinine is deposited. It is obtained in a state of 
purity by washing with alcohol, and recrystallising from hot water, 
(3 quinine is separated from ordinary quinine, which Van lie i j - 
ningen distinguishes as a quinine, by precipitating the aqueous 
solution of its sulphate with ammonia, dissolving the washed preci- 
pitate in alcohol of 90 per cent, and leaving the solution gradually 
to evaporate, when the j3 quinine crystallises, whilst the a quinine 
remains in solution. 

(3 quinine separates from its ethereal or alcoholic solution in large 
monoclinometrie prisms which become opaque by exposure to the 
atmosphere, but do not crumble to pieces. It fuses at 160°, dis- 
solves at 8° in 1500 parts of water, 45 parts of absolute alcohol, 
and in 90 of ether ; at the boiling temperature, however, it dissolves 
in 3*7 parts of alcohol, and in 750 of water. The aqueous solution 
reacts feebly alkaline ; it is coloured brown by tincture of iodine, and 
becomes somewhat milky on addition of concentrated solution of 
potassa ; tannic acid produces in it a white precipitate. The anhy- 
drous base has the same composition as the ordinary a quinine 
for which Van Hcijningcn retains the formula C 20 H 12 NO 2 . He 
found 74*08 per cent of carbon, 7*44 hydrogen, and 8*55 nitrogen. 
The hydrate of the base contains 2 equivs. of water, which it loses at 
from 110° to 130°. The quantity of water found was 10*8 per cent, 
the calculated quantity being 10*0 per cent. The hydrate of a qui- 
nine contains 3 equivs. of waj,er= 14*3 per cent. 

13 quinine forms with acids neutral and basic salts, possessing a 


(1) Schcik. Onderzoek. V, 4. Stuk, 233 ; Ann. Ch. Pharm. LXXII, 302 ; Jahrb. Pr. 
Pharm. XVITI, 367; Rcpert. Pharm. [3] IV, 88; Chem. Gaz. 1849, 319, 325; J. 
Pharm. [3] XVI, 280, 446. 
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strongly bitter taste ; some of these salts — for example, the tartrate 
oxalate, and acetate — are more soluble than the corresponding salts 
of ordinary quinine; on the other hand,' the nitrate and hvdro- 
chlorate are more difficultly soluble. — Basic hydrochlorate of f3 
quinine , 2 Co 0 H 12 N0 2 ,HC1 + 2HO, separates in transparent white 
crystals, which are soluble in alcohol and in water, and .contain 
1 equiv. of water less than the corresponding salt of a quinine! ; 
at 120° it loses 4’79 per cent of water, the theoretical quantity 
being 4*9 percent. The platinum-double-salt, C 20 H 12 NO 2 ,HCl,PtCl 2 
+ 2 IIO, has the composition of the platinum-salt of a quinine. 100 
parts of dried f3 quinine absorb 22*5 parts of hydrochloric acid gas, 
and form when dissolved in water a crystallisable neutral salt. — 
Basid sulphate of /3 quinine , 2 C 20 H 12 NO 2 , S0 3 , 6 HO(l) is very 
similar to the ordinary salt; at 10° it dissolves in 32 parts of abso- 
lute alcohol and in 350 parts of water, whilst the salt of ordi- 
nary quinine requires 740 parts of water, and moreover contains 
7 equivs. of water. — Nitrate of /3 quinine readily separates in large, 
flat, vitreous crystals; oxalate of /3 quinine , C 30 lI 12 NO 2 , C 2 O s + HO, 
forms readily soluble nacreous crystals, whilst the acetate of $ quinine 
crystallises with difficulty. — (3 quinine is said to have the same effect 
ordinary quinine in intermittent fevers. 

Van Heijningen is of opinion that amorphous quinine does not 
exist, and that the substance known as such is merely (3 quinine, 
whose crystallisation is prevented by a substance which assumes 
a brown colour by exposure to the atmosphere. Winckler(2), how- 
ever, by following the method of Van Jleijningen for preparing 
/3 quinine, could not obtain an analogous crystalline base either from 
the amorphous sulphate of quinine lie prepared at a former period, 
or from a mother-liquor of the quinine manufactory of Zimmer, 
obtained in the preparation of quinine from the genuine bark of 
Cinchona regia , The quinoidine of commerce accordingly varies both 
in regard to the nature as well as to the quantity of bases which it 
contains, the; difference being dependent on the quality of the bark 
which has been employed in the preparation of quinine. 

' Van lleijningen(3), moreover, has published the following in- 
teresting observations proving the existence of another hydrate of 
quinine which was hitherto unknown. — When a solution of ordinary 
quinine in absolute alcohol is left to spontaneous evaporation, the 
base remains behind in the form of a resin, which encloses a number 
of crystalline needles ; pure ether likewise leaves it in a resinous 


(1) In the Ann. Ch. Pharm. LXXII, 304, it was pointed out that the formula 
2 C ao II u NO af HO.SO, + 6HO i for this salt is more correct and in accordance with the 
analysis. In the same manner the oxalate is represented by Cn 0 H J2 NO 4 HO, C.,0 3 + IIO. 

(2) Jahrb. Pr. Pharm. XVI IT, 367. 

(3) Scheik. Onderzock. V, 319. 
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form, in which, however, no crystals can be perceived. Liebig and 
Harting have at a former period pointed out that quinine is depo- 
sited in needle-shaped crystals from a dilute solution in ammonia; 
these crystals are best obtained by leaving a dilute solution of 
sulphate of quinine, which is mixed with an excess of ammonia, 
to stand for some time, when delicate needles form upon the surface ; 
these crystals when dried appear as an amorphous powder ; from alcohol 
they crystallise no better than amorphous quinine. If, however, 
the freshly precipitated and well-washed quinine is spread out in the 
air and frequently moistened, the amorphous precipitate is slowly 
transposed into well-formed crystals, which, like /3 quinine, admit of 
being recrystallised from alcohol. The crystals, however, contain only 
1 equiv. of water =5*2 percent; the quantity found by experiment 
was 5*06 per cent. The amorphous precipitate containing 3 equivs. 
(14'3 per cent) of water had therefore lost 2 equivs. of water in its 
transition to the crystalline modification. Van lleijningen terms 
this hydrate of quinine with 1 equiv. of water y quinine ; like the 
« and /3 modifications, it forms basic and neutral salts, which are 
readily ery&iallisable. The basic sulphate contains only 1 equiv. 
=4-71 per cent of water, the quantity found by experiment being 
4*47 per cent. Hence we are now acquainted with three hydrates of 
quinine, whose different proportions of water are still recognisable in 
their sulphates. 

Extract of cinchona.' — P. Blond eau(l) has published an inves- 
tigation upon the quantity of extract yielded by different cinchona 
barks, according as they are extracted by boiling or infusing, as well 
as upon the amount of organic bases contained in the extracts thus 
prepared; he has endeavoured to prove that the grey and yellow 
cinchona barks yield more extract by decoction than by infusion ; in 
the former case, the extract* of course contains more matter which is 
insoluble in water ; it is, however, not richer in alkaloids than the 
extract prepared by infusion, hence the latter method merits pre- 
ference. The richest and best quality of extract is obtained by 
exhausting the bark with alcohol at a temperature of 56°, evaporating 
and dissolving the residue in cold water. . 

Maillet(2) and Schlotfeld(3) recommend the employment of 
the residue of cinchona bark, which has already been used for decoc- 
tions, extracts, &c., for preparing sulphate of quinine. 

Qulnoldlne. — Bley (4) has observed an adulteration of quinoidine 
with sulphate and carbonate of soda and magnesia, together with a 
blackish-brown substance insoluble in water, alcohol and acids, 


(1) Jl Pharm. [3] XVI* 17 3. 
(3) Arch. Pharm. [2] LX, 186. 
VOL. III. 


(2) J. Chim Med. [3] V. 36. 

(4) Arch. Pharm. [2] LIX, 156. 
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amounting in all to about 27 per cent. Ohme(l) found in a spe- 
cimen of commercial quinoidine 30 per cent of asphaltum; Walz(2) 
has detected from 1£ to 2£ per cent of finely divided copper. 

ciartKmine. — By mutually decomposing of sulphate of cincho- 
nine and perchlorate of baryta, and evaporating the solution to 
crystallisation, Bbdeker, jun.(3) obtained large rhomboidal prisms, 
which were permanent in the air. The form of these crystals was 
determined by H. Daubcr(4), according to whom, they belong to 
Naumann’s' diclinometric system. The crystals form rhombic 
prisms of 25° 47' and 52° 13', with a right truncation of the acute 
prismatic edges, and with a double oblique terminal plane, which is 
inclined at 56° 15' towards one prismatic plane, towards the 
other at 57° 23', and towards the plane of cleavage at 80° 54'. 
Perfect cleavage is observed parallel to the planes of truncation. 
The upper and lower tenninal planes arc not parallel, but differ 
in position as regards right and left. The salt is readily soluble in 
alcohol and in water, and exhibits also in dilute solution a dichroism 
of blue and yellow. It fuses at 160°, and loses 3 - 57 per cent of 
water of crystallisation, when farther heated it decomposes with 
explosion. The analysis corresponds nearest to the formula C^IIjjNO, 
HO, C10 7 + H0. — With periodic acid cinchonine decomposes with 
separation of iodine ; a similar deportment is exhibited by quinine, 
morphine and furfurine. 

Dibromoctnchonine. — The existence of dibromocinchoninc 
C 38 H 20 Br 2 N 2 O 2 has been proved by Laurent at an earlier period 
(comp. Annual Report for 1847-8, I, 470) ; he has now(5) given 
a process for preparing this base. An excess of bromine is poured 
upon acid hydrochlorate of cinchonine to which some water has 
been added; after the action has ceased, the excess of bromine is 
expelled by heat, and the product boiletT with water ; after filtration 
spirit of wine is added, the solution again heated, and neutralised 
with ammonia. On cooling the base is deposited in nacreous needles. 
It is colourless, insoluble in water, with difficulty soluble in alcohol, 
and decomposes at 200°. At 160° it loses no water. By allowing 
its aqueous solution to stand for several days in an open vessel, the 
hydrate of the base separates in rectangular octahedrons, which lose 
4'2 per cent = 2 cquivs. of water, at 120°. The acid hydrochlorate 
C 3g lI 20 Br 2 N 2 O 2 , 2 HC1, which is isomornhous with the acid hydro- 
bromate of chlorocinchonine, is obtained by treatment with hydro- 
chloric acid. 

(1) Arcli. Pharm. [2] LVIII, 148. 

(2) Jahrb. Pr. Pharm. XIX, 270. 

(3) Ann. Ch. Pharm. LXXl, 59. 

(4) Ann. Ch. Pharm. LXXI, 66. m 

(5) Laur. and Gerh. C. R. 1849, 312 ; Ann. Ch. Pharm. LXXTI, 305. 
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Perchlorate of Morphine and of Codeine* — Bodeker, jun.(l), 
states, that by saturating morphine with aqueous perchloric acid, 
silky, fascicular, crystalline needles are obtained, which are pretty 
soluble in water and in alcohol ; at 150° they fuse, and lose 8‘34 per 
cent (theory 8‘39) of water. The crystals are expressed by the 
formula C^HjgNOg, HO, C10 7 , + 4 HO. — Perchlorate of codeine is 
very similar to the preceding salt, but still more readily soluble. Both 
salts explode when heated. 

Papaverine. — G. Merck(2) has published the mode of preparing, 
and the analysis of the papaverine which he discovered in opium 
(comp. Annual Report for 1847-8, page 482). For preparing this 
base, the brown resinous mass is employed which is obtained when 
the crude morphine, precipitated by soda from an aqueous extract of 
opium, is treated with spirit of wine ; the brown extract is evapo- 
rated, the residue is digested with dilute acid, and the filtrate * 
precipitated by ammonia. If the hydrochloric solution of this resin 
is mixed with acetate of potassa, a dark resinous body precipitates, 
which, after washing with water, yields the papaverine to ether. A 
second mode of preparation is to reduce the dried resin, by an equal 
weight of spirit of wine, to a syrup which solidifies to a crystalline 
mass after standing for several days at a temperature of about 30°; 
after recrystallisation and treatment with animal charcoal, it is con- 
verted into the hydrochlorate, from which all the narcotine may be 
separated by washing with cold w r ater. Merck has analysed the 
pure papaverine, the hydrochlorate, and nitrate, as well as the pla- 
tinum-salt. The several analyses led to the formula 
the base. — Papaverine may be taken in large doses, without producing 
any remarkable effect. By treatment with binoxide of manganese, 
binoxide of lead and sulphuric acid, or with moderately concentrated 
nitric acid, crystalline products are obtained, which, however, have not 
yet b^n accurately investigated. 

Piperine. — Th. Wertheim(3), with the partial co-operation of 
Rochleder, has made an investigation upon the composition and 
the products of decomposition of piperine, which has thrown a clear 
light upon the constitution of this organic base. They obtained the 
platinum-salt of piperine in large, dark, orange-red crystals, by the 
spontaneous evaporation of alcoholic solutions of piperine and bichlo- 
ride of platinum, previously mixed with concentrated hydrochloric 
acid. The crystals are readily soluble in spirit of wine, and are 
decomposed by a large quantity of water. Analysis of the compound, 
dried at 100 , agreed with the formula C 70 H 37 N 2 O 10 , HC1, PtCl 2 . 

(1) Ann. Ch. Pharm. LXXI, 63. 

(2) Ann. Ch. Pharm. LXXIII, 50. 

(3) Ann. Ch. Pharm. LXX, 58; Wien. Acad. Ber., 4. lift., 151; J. Pharm. [3] 
•XVII, 65 ; Laur. and Gerh. C. H. 1849, 375. 
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The crystallised piperine accordingly still contained 2 equivs. of 
water, and must be expressed by the formula C 70 H 37 N a O 10 + 2 HO. — 
If piperine is intimately mixed with from 3 to 4 times its weight 
of a mixture of equal parts of hydrate of soda and hydrate of lime, 
and heated in an oil-bath to a temperature of from 150° to 160°, a 
colourless oil distils over without being accompanied by ammonia. 
This oil possesses the composition and properties of picoline, 
C 12 H 7 N, discovered by Anderson(l) in tar-oil: it is distinguished 
from this base merely by^the property it possesses of coagulating 
albumin when placed in contact with an equal volume thereof, and 
allowed to remain a quarter of an hour. — From the residue which 
becomes of a dark cinnamon-brown colour, a brown resinous body is 
obtained, by successive treatment with cold water, then with alcohol, 
and finally with boiling dilute hydrochloric acid. The addition of 
water and a little hydrochloric acid to the solution of this body in 
absolute alcohol precipitates it in voluminous yellowish flocks, which 
dry up to a strongly electric powder. Proceeding from the above- 
mentioned decomposition of piperine, Wertheim calculates from 
the analysis of this body the formula C m H 67 N 3 O 20 , from which it 
appears that it might be formed by the elimination of 1 equiv. of 
picoline from 2 equivs. of piperine : 2 C 70 H 37 N 2 O ln -C 12 H 7 N 
— Ci 2 s^(i 7 ^ 3 O 20 . According to this it would appear that piperine 
itself is a conjugated compound of picoline with the body C 58 H 30 i\ t O io . 
■ — If the mixture of piperine and soda-lime is heated to 200°, ammonia, 
in addition to a large quantity of picoline, likewise passes over, and 
the residue is found to contain a non-nitrogenous body which is 
precipitable by acids in yellow flocks, whose composition Wertheim 
expresses by the formula C 58 H 27 O u ; it might accordingly be formed 
from the compound C 58 U 30 NO 10 by the elimination of NH 3 and 
assumption of 4 0(2). 

Cotarnine and Xarcogrenlne. — Wertheim(3) has cxtcnd^l his 
views regarding the constitution of piperine to narcotine, and the bases 
derived therefrom, viz., cotarnine and narcogenine. He considers 
narcotine to be a conjugated base, and to consist of cotarnine and 
the non-nitrogenous body C 20 H 12 O 8 . 


Narcotine. Cotarnine. 

c 46 h 26 no 14 =c 26 h 12 no 6 + c S 0 h 12 o 8 + ho. 


Narcogenine might then be a conjugated compound of 2 equiva- 


(1) Annual Report, 1847 and 1848, I, 482. 

(2) Gerhardt (Laur. and Gerh. C. R. 1849, 376) considers the formula C 70 1I 3 s N„O 12 = 

\ 7 oH.-i fi N T -.'C) K , + 2 HO for piperine to be more correct ; the platinum-double-salt would 
then be = HC1, PtCl 2 . 

(3) Ann. Ch. Pharm. LXX, 71. 
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lents of cotarnine with the same non-nitrogenous body, and 2 equi- 
valents of water. 

Narcogenine. Cotarnine. 

G72H38N2O20 *= 2 C^H^NOs + CjjoHjgOg + 2 HO. 

Strychnine. — E. Ch. Nicholson and F. A. Abel(l), by a renewed 
investigation of strychnine and of a large number of its compounds, 
have established the true formula of this base. It is C 42 H 22 N 2 0 4 , as 
correctly calculated by Regnault at an^larlier period. — Hydrochlo- 
rate of strychnine, C 42 H 22 N 2 0 4 , HC1 + 3 HO, like most of the other 
strychnine-salts, loses its water of crystallisation even in vacuo over 
sulphuric acid. — Hydriodate of strychnine, C +3 II 22 N 2 0 4 , HI, is one 
of the most insol»ble salts of the base. — In the hydrosulphocy- 
anate of strychnine the proportion of acid was determined as, 
sulphocyanide of silver, and that of the base by precipitation with 
ammonia; it is = C 42 H 22 N 2 0 4 , IICyS 2 .— Neutral sulphate of strych- 
nine, C 42 H 22 N„0 4 , HO, S0 3 , crystallises in large four-sided prisms ; 
and the acid-salt, C 42 H, 2 N 2 0 4 , 2 HO, 2 S0 3 , in large slender needles. 
— Nitrate of strychnine, C 42 II 22 N 2 0 4 , HO, N0 5 , forms colourless 
needles, which dissolve with* a yellow colour when heated with con- 
centrated nitric acid, and produce the nitrate of a nitro-base. — 
Chromate of strychnine, C 43 1I, 2 N,0 4 , HO, Cr0 3 , is difficultly soluble 
in water and in alcohol, and crystallises in orange-yellow needles. 
— Oxalic acid forms with strychnine a neutral salt, C 42 H 2 ,N 0 0,, 
II0,C 2 0 3 , and an acid-salt, C 42 II 22 N 2 0 4 , 2 110, 2 C 2 0 3 . — Bitartrate 
of strychnine, C 42 H 2 ,N 2 0 4 , 2 HO, C 8 ”lI 4 O 10 , 'crystallises in needles; 
the neutral salt is = 2 C 42 H 22 N 2 0 4 , 2 HO, C 8 lI 4 O 10 . If strychnine 
is dissolved at the boiling temperature in bitartrate of potassa, neu- 
tral tartrate of potassa and bitartrate of strychnine are obtained. — 
Hydrochlorate of strychnine and bichloride of platinum, C 42 II 2 „N 2 0 4 , 
HCl,^tCl 2 , dissolves in nitric acid with formation of a new platinum- 
salt. Hydrochlorate of strychnine and ter chloride of gold, C 42 H 22 N 2 0 4 , 
HC1, AuCl g , is deposited from the alcoholic solution in "bright 
orange-yellow crystals; hydrochlorate of strychnine and protochloride 
of palladium, C 42 H 22 N 2 0 4 , IIC1, PdCl, is soluble in water and alcohol, 
and separates from the hot solution in dark-brown needles. Strych- 
nine and protochloride of mercury, C 42 H 22 N 2 0 4 , 2 IlgCl, is a white 
precipitate which is insoluble in water, alcohol, and ether. From its 
solution in sulphuric acid the compound C 42 H 22 N 2 0 4 , HO, S0 3 , 

2 HgCl, separates in a form which is only slightly crystalline ; 
solution in hydrochloric acid yields the compound C 42 H 22 N 2 0 4 ,HC1, 
HgCl. Strychnine and cyanide of mercury, C 43 Il 22 N 3 0 4 , 2HgCy, 


(1) Chein. Soc. Qu. J. II, 241 ; Aim. Ch. Pharm. LXXI, 79 ; Ann. Ch. Phys. [3] 
XXVII, 401 ; J. Pharm. [3] XVI, 305. 
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8 *(* c e h - is formed in the same manner as the corresponding compound with 
chloride of mercury; by mixing hydrochlorate of strychnine and 
cyanide of mercury, Nicholson and Abel obtained the compound 
C4gH 32 N 2 0 4 , HC1, HgCy, whilst the salt prepared in a similar manner 
by Brandis contained 4 HgCy (Annual Report for 1847 and 1848, 
I, 483). — Strychnine enters into combination also with protochloride 
of platinum, iodide of mercury, and nitrate of suboxide of mercury, 
forming difficultly soluble salts which were not farther investigated. 

Perchlorate of strychnine. — Bodeker, jun.(l), states, that if 
boiling-hot solutions of sulphate of strychnine and perchlorate of 
baryta are decomposed in proper proportions, the solution deposits 
on cooling vitreous, rhombic prisms of perchlorate of strychnine, 
C 42 H 22 N 3 0 4 , 110, C10 7 + 2 HO ; the salt loses its water. of crystalli- 
sation completely at 170°, and explodes if moft strongly heated. 
The quantity of water found was 3*8 per cent, which agrees with 
theory. — By dissolving strychnine in very dilute and warm periodic 
acid, lustrous rectangular prisms of periodate of strychnine are ob- 
tained, which explode violently when heated. The aqueous solution 
of this salt is decomposed by evaporation in the air. 

Brucine. — Baumert(2) has published more in detail his experi- 
ments upon the decomposition of brucine*by means of binoxide of man- 
ganese and sulphuric acid. The results have been already given in 
the Annual Report for 1847-8, I, 487. 

Perclilorate and Periodate of. Brucine. — By saturating dilute per- 
chloric acid with brucine, Bodeker, jun.(3), obtained pale-yellow 
lustrous prisms of perchlorate of brucine, which are difficultly soluble 
in water and in alcohol, and lose at 170° 5*4 per cent of water. — Perio- 
date of brucine is yellowish, and similar to the strychnine- salt ; it is 
readily soluble in hot water and in alcohol. — Both salts explode when 
heated. 

Perchlorate of Furftirine. — Bodeker, jun., obtained, by dissolving 
furfurine in dilute perchloric acid, long, vitreous, very brittle crystals, 
which possessed a disagreeable, saline, bitter taste; according to 
Dauber(4), they belong to the right rhombic system, coP.oo 

P oo . P oo (oo P : oo P= 72° 33' ; the relation of the macrodiagonal 
to the brachydiagonal, and to the principal axis=l : 0*7338 : 0*4792 ; 
cleavage parallel to the brachydiagonal principal section). The salt 
is readily soluble in water and in alcohol, and contains 2 equivalents 
of water of crystallisation to 1 equivalent of base and 1 equivalent of 
acid ; at from 150° to 160° it fuses, and loses 4*04 per cent of w ater, 
the theoretical quantity of water amounts to 4*65 per cent. 

(1) Ann. Ch. Pharm. LXXI, 62. 

(2) Ann. Ch. Pharm. LXX, 337 i Chem. Gaz. 1849, 424, 

(3) Ann. Ch. Pharm. LXXI, 62. 

. (4) Ann. Ch. Pharm. LXXI, 67. 
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caffeine. — H. Hcijnsius(l), in preparing caffeine (theine), submits 
old tea, which is unfit for use, at once to an increasing temperature 
in one of Mohr’s benzoic acid apparatus; a considerable quantity of 
base sublimes, part of which is pure, and the remainder may be 
obtained in a state of purity by one recrystallisation from water. 

Rochleder(2) has arrived at important results in the study of the 
decomposition-products of caffeine. If chlorine is passed into this 
base, made into a thick paste with water, until potassa no longer 
causes a precipitate of undecomposed caffeine, a liquid is obtained 
which produces on the skin a purple colour similar* to that caused 
by alloxan, and assumes a beautiful indigo-blue colour with sulphate 
of protoxide of iron and an alkali. It contains, in addition to free 
chlorine and hydrochloric acid, the hydrochlorate of an organic base, 
a feeble acid, and an extremely volatile body, which excites a flow of 
tears, and induces head-ache, which could not, however, be isolated. 
On evaporating the liquid, the latter body is evolved, together with 
chlorine and hydrochloric acid ; towards the end of the process 
crystals are formed of the above-mentioned acid, which Rochleder 
term* Amalie acid (from a^aAoe, feeble). The acid is obtained in a 
state of purity by washing with cold water, boiling with absolute 
alcohol, and recrystallising from hot water. It is colourless, almost 
insoluble in absolute alcohol, and in cold water ; it is difficultly 
soluble in hot water, and does not diminish in weight at 100°. It 
reddens litmus but very feebly, and forms with baryta, potassa, or 
soda, dark violet-coloured compounds which are not stable unless 
mixed with an excess of the acid. Ammonia colours this acid of a pure 
red, then of a dark violet, with formation of a crystallisable body, which 
dissolves in water with the same colour as murexide. When heated, 
amalic acid becomes of dark colour, and volatilises, whilst ammonia, 
an oily, and a crystalline body, are formed. The dissolved acid pi*o- 
duces on the skin the same red spots as alloxan ; it reduces silver- 
salt very readily, and when boiled with nitric acid yields a new crys- 
tallisable substance. Amalic acid has the formula C 12 H 7 N 2 0 8 . — If 
the solution from which the crystals of amalic acid have been sepa- 
rated is evaporated to -|th of its volume, it solidifies to a crystalline 
mass, which is purified by pressing and recrystallising from hot 
water or alcohol. The large, leafy, unctuous crystals thus obtained 
are the hydrochlorate of an organic base, for which' Rochleder 
adduced at first the formula C 2 R 4 N from the analysis of its platinum- 
salt ; he assigned to it the name formyline, since it might be consi- 
dered as a conjugated compound of ammonia with formyl. — 


(1) Schcik. Onderzoek. V, 5. Stuk, 318 ; J. Pr. Chem. XLIX, 317. 

(2) Ann. Ch. Pharm. LX1X, 120; LXX1, 1; Wien. Acad. Bcr. February, 1849, 93; 
i- Pharm. [3] XVII, 74. 
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A. Wurtz(l) has in the meantime pointed out that the base obtained 
by Rochleder, by decomposing caffeine, is nothing more than methyl- 
amine (page 271), of which he is the discoverer; and that, conse- 
quently, it has the formula C 2 H 5 N. He convinced himself that 
methylamine is formed on boiling caffeine with concentrated solution 
of potassa ; the platinum-salt of the base thus prepared agreed with 
the formula C 2 H 5 N, HC1, PtCl 2 . — Rochleder(2) likewise found, after 
he'had become acquainted with Wurtz’s investigation on methyla- 
mine, that his analysis agreed better with the formula adduced by 
the latter chemist ; and he stated that formyline was identical with 
.methylamine, even before the above-mentioned experiments of Wurtz 
were published. 

Rochleder considers caffeine to be a cyanogen-compound of the 
formula C 2 N, C 2 HgN, C 12 H 5 N 2 04 . By heating it with an alkali it 
produces a metallic cyanide ; this deportment is not exhibited under 
similar circumstances, either by quinine, cinchonine, morphine, or 
piperine. By the action of chlorine the cyanogen is decomposed, 
with formation of the above-mentioned body which attacks the eyes 
so severely ; the base C 2 H 5 N combines with the hydrochloric acid, 
whilst the body C 12 H 3 N 2 0 4 is transformed into amalic acid C 12 H 7 N 2 O rt 
by assuming 2 equivs. of oxygen and 2 equivs. of water. Amalie 
acid is likewise formed when theobromine is treated with chlorine. 
By farther treatment with chlorine, amalic acid gives rise to the 
formation of the body which has been described by Stenhouse 
under the name of Nitrotheine, as a product of the decomposition of 
caffeine by nitric acid. Owing to its similarity to cholesterin, 
Rochleder terms it Cholestrophane. The analyses made of this 
substance by Stenhouse and Rochleder lead to the formula 
C 10 H 6 N 2 O 6 . According to a subsequent communication of Rocli- 
leder(3), cholestrophane, when boiled with potassa, is decomposed 
into oxalic acid, carbonic acid, and a body possessing the odour of 
ammonia ; he considers it probable that this latter substance is 
ethylamine C 4 H 7 N. 

Pelosine. — Bddeker(4) has submitted to analysis the organic 
base discovered by Wiggers(5) in Rad. Pareirce, and to which he 
assigned the name Pelosine. He obtained the pelosine from its solution 
both in alcohol and ether, always in the amorphous state, and of a 
white colour after being pulverised. The anhydrous base has the 
formula C 36 H 21 N0 6 ; when left in contact with water it forms a 


(1) J. Pharm. [3] XVII, 76 ; Compt. Rend. XXX, 9 ; J. Pr. Chem. XLIX, 406. 

(2) Ann. Ch. Pharm. LXXIII, 56. 

(3) Ann. Ch. Pharm. LXXIII, 123. 

(4) Ann. Ch. Pharm. LXIX, 53 ; Chem. Gaz. 1849, 152. 

(5) Ann. Ch. Pharm. XX11I, 81. 
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hydrate C 38 H 21 N0 6 + 3 HO, which loses all its water at 120° (calcu- 
lated 8‘27 per cent, found 8‘21 per cent). The hydrochlorate of 
pelosine precipitated by dry hydrochloric acid gas from its ethereal 
solution, which is free from water and spirit of wine, is a white 
amorphous powder C 38 H 21 N0 6 , HC1, which in the air assumes 
2 equivs. of water, without becoming moist, and thus loses its 
pulverulent properties. The pale-yellow amorphous platinum- 
double-salt is C 36 H 21 NO fi , HC1, PtCl 2 . Bichromate of potassa pre- 
cipitates from hydrochlorate of pelosine flocky, light-yellow, neutral 
chromate of pelosine, C 36 H 21 N0 6 , HO, Cr0 3 -j- HO, which becomes 
darker on drying ; when heated above 100° it rapidly decomposes 
into leucoline (quinoline), carbolic acid, whilst sesquioxide of chro- 
mium remains behind. 

PeUutcine — By the action of air and light upon pelosine, in the 
presence of w r ater, it slowly assumes a yellow colour, with evolution 
of ammonia, and is transformed into a base termed by Biideker 
Pelluteine, and which is no longer soluble in ether. By treatment 
with hot absolute alcohol which leaves behind it a body resembling 
humin, it is obtained in a state of purity. It separates as a flocky, 
brownish-yellow mass, which is distinguished from pelosine, besides 
being insoluble in ether, merely by the circumstance of its com- 
pounds being coloured of a darker yellow. An analysis of the base 
dried at 100° gave numbers corresponding with the formula 
C 42 H 21 N0 7 ; the platinum-double-salt contained as a mean 17’84 
per cent of platinum. 

Kitroiiarmaitne — In the Annual Report for 1847-8, I, 490, we 
have mentioned the investigation of Fritzsche upon harmaline and 
its allied bases ; his farther experiments(l), which are now before us, 
relate to the deportment of nitroharmalinc towards protoxide of silver, 
petroleum, and hydrocyanic acid. 

If a perfectly neutral nitroharmaline-salt is mixed with solu- 
tion of protoxide of silver-ammonia containing no excess of ammonia, 
a gelatinous, yellowisli-rcd precipitate is formed which on drying 
shrinks together, becomes brownish-red, and is decomposed readily 
by acids and ammonia. It is a compound of equal equivalents of 
protoxide of silver and nitroharmaline, and contains 30 per cent of 
protoxide of silver. — With nitrate of silver nitroharmaline forms two 
compounds, one of which separates in bright-yellow felted needles, 
the other in orange-yellow grains, when the alcoholic solution of the 
base is mixed with the silver-salt. — When a solution of nitroharmaline 
in petroleum is allowed to cool, it deposits, in addition to orange- 
yellow grains of the unchanged base, bright-yellow needles of a 


(1) Fetcrsb. Acad. Bull, VIII, 81; J. Pr. Chern. XLVIII, 175; Ann. Ch. Pbarrn. 
LXXII, 306. 
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compound of nityoharmaline with petroleum; this compound is 
decomposed by ebullition with water, and admits of being dried in a 
water-bath without suffering change. By alcohol it is instantly 
decomposed into its constituents. It contains from 5*5 to 6'3 per 
cent of petroleum. 

Hydrocyano-nltrotiarmaitne.— Nitroharmaline forms a compound 
with hydrocyanic acid in the same manner as harmaline ; the com- 
pound likewise exhibits a deportment similar to that of hydrocyano- 
harmaline. According to the analysis of Fritzscli e it contains 8’85 
per cent of hydrocyanic acid, corresponding to a compound of equal 
equivalents of the two, which requires 9'2 per cent of acid. — At 120° 
hydrocyano-nitroharmaline fuses without loss of weight to a resinous 
dark yellowish-brown mass which contains, in addition to a large 
quantity of undecomposed base, another body of which Fritzsche 
mentions little more than that it appears to have some similarity to 
a substance which is formed by heating a solution of nitrohar- 
maline that has been partially precipitated with ammonia(l). 

Atropine. — According to experiments made in the H6tel-Dieu in 
Paris, Bouchardat and Stuart-Cooper(2) prefer the pure atropine 
to all other preparations of belladonna ; they employ it in doses of 0002 
to 0 01 grm., either as an external or internal remedy. In order to 
prepare atropine, Bouchardat recommends to precipitate it by an 
aqueous solution of iodine in iodide of potassium, to decompose the 
precipitate by zinc and water, and to extract the base by alcohol after 
separating the protoxide of zinc by an alkaline carbonate. 

Conine. — J. Blyth(3), in investigating the composition of conine, 
has arrived at results which differ from those obtained by Ortigosa(4). 
The crude conine, which appears to vary in the mixture of its consti- 
tuents, has no constant boiling-point after separation of its water by 
means of hydrate of potassa. The portion passing over between 
170° and 175° contains the greater part of the base; at a higher 
temperature it appears to be decomposed. .Blyth assumes the boil- 
ing-point of conine to be between 168° and 171°, whilst Geiger 
found it to be at 150°, Christisonat 188°, and Ortigosa at 212°. 
Blythhas communicated the following remarks on the properties of 
freshly distilled conine. It is a transparent, colourless oil of 0878 
sp. gr. ; of penetrating, disagreeable odour which lasts for a long 
time ; its vapour attacks the eyes. It is soluble in alcohol, ether, 
acetone, and in oils, but only slightly in bisulphide of carbon ; it 


(1) Gerliardt proposes (Laur. and Gerh. C. R. 1849, 346) the formula C^HpN/)., 

for harmaline, for harmine, and C 3R H ls (N0 4 ) N 2 0 2 for nitroharmaline. 

(2) From%he Gaz. Med. de Paris, 1848, 991, in Repert.*Pharm. [3] II, 326. 

(3) Cbem. Soc. Qu. J. I, 345; Ann. Ch. Phann. LXX, 73; I.aur. and Gerh. (J. R. 
1849, 371. 

(4) Ann. Ch. Pharm. XLU, 313. 
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exhibits only in the presence of water a transitory alkaline reaction 
upon vegetable colours ; it coagulates albumin instantly. 

Conine dissolves sulphur with facility, but it does not appear to act 
upon phosphorus. It precipitates many metallic oxides from their 
salts, and dissolves oxide and chloride of silver very readily. From 
the analysis of the base, as pure as it was possible to obtain it, and of 
its platinum-double-salt, Blyth deduces the formula C I7 H 17 N ; it 
differs from the formula proposed by Ortigosa (C 16 H 16 N) by con- 
taining I equiv. more of carbon and 1 equiv. more of hydrogen(l). 

The following synopsis of the analysis of conine and of its platinum- 
doublc-salt exhibit such considerable variations that it is difficult to 
decide in favour of the one or the other formula; assuming, however, 
the proportion of platinum to be somewhat too low, the, analysis of 
the platinum-double-salt by Ortigosa is most in favour of Gerhardt's 
formula, C 16 1I 15 N. 
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Chlorine rapidly decomposes conine with formation of a crystalline 
volatile compound which is readily soluble in water, alcohol and in 
ether, — Bromine produces with it an almost black mass, from whose 
aqueous solution, after being decolorised by animal charcoal and 
evaporated in vacuo , colourless crystals are deposited, which dissolve 
with .facility in water and alcohol, and fuse at 100°. Analysis gave 
48-52 per cent of carbon^and 8 98 per cent of hydrogen ; the formula 
Blyth assumes for this compound ‘is C 17 H 17 BrN, which requires 
48*28 per cent of carbon and 7*57 per cent of hydrogen(2). — An 
alcoholic solution of iodine yields with conine a dark-brown precipi- 
tate which is soluble in water, alcohol, and in ether ; it separates 
from these solutions in colourless crystals. — Most of the salts of 
conine are deliquescent, and difficultly crystallisable ; the platinum- 


(1) Gerliardt (Laur. and Gehr. C. R. 1849, 373) rejects both forniulffi, and it 
appears with justice ; he leaves it to farther investigations to decide whether the 
formula C Ifi U 15 N he has proposed, is tenable or not. 

(2) Gerhaidt considers it probable that this compound is~h\drobromate of cohine. 


Conine. 
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0oi,|, “' double-salt, which is readily soluble in hot alcohol, crystallises in 
four-sided prisms which fuse somewhat above 100°. Gonine forms 
with protochloride of mercury a lemon-yellow compound, which is 
insoluble in water and ether, and is very readily decomposed ; Blyth 
adduces for this compound the formula C, 7 H 17 N, 4 HgCl. 

Blyth has, moreover, studied the deportment of conine under 
oxidising influences; he found that butyric acid is invariably pro- 
duced under these circumstances. It is formed by the resinification 
of the base in the air, and, in larger quantity, by the action of 
bichloride of platinum, of bichromate of potassa and sulphuric acid, 
of nitric acid. See., upon conine. On boiling cohine with bi- 
chloride of platinum, Blyth observed an evolution of carbonic acid. 

. The formation of butyric acid he explains by the equation c 17 h 17 n + 
80 = 2C s H 7 0 3 + NH,+ C0 2 ; if Gerhardt's formula for conine is 
correct, the evolution of carbonic acid is unessential, ■ the equation 
would then be C l6 H 15 N + 4 HO = 2 C 8 H 8 0 4 4- NII 3 . 

Crotonine. — Fr. Weppen(l)lias proved that the crotonine obtained 
by Brandes from ci’oton seeds is nothing but a compound of 
magnesia with a fatty aGid. 

Volatile Bases obtained by Bry Distillation, Putrefaction, ice. 

Stenhouse(2) has subjected a number of vegetable substances rich in 
nitrogen to dry distillation, and has investigated the distillate, which 
contained a quantity of organic bases. The author \vas led to these 
experiments by the view that the organic bases of coal-tar owe 
their origin to the nitrogenous compounds originally existing in the 
plants from which the coal has been formed. The distillate was 
treated with hydrochloric acid, the hydrochloric extract boiled some 
time, and decolorised by animal charcoal ; it was then supersa- 
turated with lime or carbonate of soda and distilled. The liquid 
which passed over invariably contained, in addition to an abundance 
of ammonia, a larger or smaller quantity of oily organic bases, which 
were separated by fractional distillation. Up to the present time, 
Stenhouse. has submitted to accurate investigation only one 
of the bases, obtained by the dry distillation of beans. This 
base was contained in the portion of the? distillate passing over 
between 150° and 155°. It is lighter than water, and dissolves 
in from 6 to 7 times its volume ; it is dissolved in every proportion 
by alcohol and ether. It possesses a peculiar' aromatic odour, 
a burning taste' resembling that of peppermint-oil, and remains 
perfectly colourless if excluded from light and air. With hydro- 
chloric, nitric and sulphuric acid it forms salts which crystallise in 
prisms ; the double salts it gives with bichloride of platinum and 

(1) Ann. Ch. Pharm. LXX, 234. 

(2) Ann. Ch. Pharm. LXX, 198 ; LXX1I, 86 } Phil. Mag. [3] XXXV, 334 ; Chem. 
Gas. 1849, 389, 422 ; J. Pharm. [3] XVI, 456. 
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terchloride of gold are likewise crystallisable. From his analyses, 
which varied in the proportion of hydrogen between 8*18 and 
7 - 77 per cent, Stenho.use has calculated the formula Wj 
which requires. 7*49 per . cent of hydrogen. The platinum-double- 
salt gave from 34‘6 to 34*7 per cent of platinum ; the formula 
C 10 H 0 N, HC1, PtCl 2 requires 34 • 5 per cent. — In addition to beans, 
Stenhouse ha% subjected to dry distillation wheat, turf, and the 
entire , plant of Pteris aquilina, and obtained from them pretty con- 
siderable quantities of organic bases; on the other hand, he found 
that oil-cake yielded a much smaller proportion, and hard wood 
scarcely traces of bases. He moreover convinced himself that nitro- 
genous vegetable or animal substances, such as beans, lycopodium, 
flesh, and bollock's liver, form organic bases by ebullition with 
caustic alkalies or dilute sulphuric acid ; he has also shown that in 
the putrefaction of flesh a portion of its nitrogen, though a smaller one, 
passes over in the form of volatile organic bases. Aniline could not 
be detected in any of these products of decomposition. 

Aniline. — T. S^Hunt(l) states, that a heated solution of nitrate of 
aniline, in moderately dilute nitric acid rapidly absorbs the vapour 
of nitrous acid with evolution of nitrogen and formation of a brown 
oily body soluble in ether, and which he considers to be carbolic acid. 
This body possesses the odour of castoreum ; a strip of pine-wood 
when moistened with it assumes, by immersion in nitric acid, in the 
first place a blue, and then a brown colour. From its solution in 
caustic alkalies it is precipitated unchanged by nitric acid ; at the 
boiling temperature it reduces nitrate of silver to the metallic state ; 
with concentrated nitric acid it yields an acid, whose potassa-salt 
crystallises in difficultly soluble yellow needles which decrepitate 
when heated. Hunt assumes that the decomposition of aniline 
proceeds according to the following equation : C 13 H ? N+ NO s -f HO 
=C 12 H 6 0 o + N 3 + 2 HO. The same decomposition of the base is 
stated to take place when an aqueous solution of nitrite of silver is 
heated with salts of aniline. 

Hnmwioffues of Ammonia. — When reporting upon the phosphorus- 
bases of Paul Thenard and petinine, discovered by Anderson, 
(Annual Report for 1847 and 1848, I, 497 and 502,) we have briefly 
alluded to the volatile organic bases belonging to the methyl- and 
ethyl-series, which have been discovered by Wurtz. A more de- 
tailed account of the origin and of the properties of these remarkable 
compounds, whose formation appears to throw much light upon the 
constitution of organic bases generally, has since been published in 
several notes presented to the French Academy(2). The bases 

(1) Sill. Am. J. [2] VIII, 372; Cliem. Gaz. 1850, 21. 

(2) Upon ethylamine and methylamine, Compt. Rend. XXVIII, 223, 323 ; XXIX, 169 ; 
Instit. 1849, 100, 257 ; La'ur. and Gerh. C. R. 1849, 120 ; J. Pr. Chem. XLVlI, 345 ; 
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hitherto described by Wurtz are metliylamine* C 2 H 7 N, ethylamine, 
C 4 H 7 N, and amylamine, C 10 H 13 N* According to Gerhardt’s sug- 
gestion, Anderson*s petinine would be closely allied to these bases, 
when viewed as butylamine, C 8 H 11 N. According to their composition 
these substances may be regarded as the Oxides of the ether-radicals, 
whose oxygen is replaced by amidogen, or as ammonia in which 
1 equiv. of hydrogen is replaced by 1 equiv. of methyl C 3 H 3 , 
ethyl C 4 H 5 , amyl C 1() H n , &e., a mode of viewing the organic 
bases generally enunciated by Liebig as far back as 1810(1). In 
his feport(2) on Wurtz’s paper to the French Academy, Dumas 
points out the parallelism of these substances with the alcohols, 
the ethers, the aldehydes of the various acids and these acids them- 
selves, the several terms of these various groups invariably differ- 
ing by C 2 HU, or a multiple ; he considers these bases as compounds 
of-the carbohydrides C 2 II 2 , C 4 H 4 , &c., with ammonia, or in general 
terms as n C 2 II 2 , NII S . He extends this view to the other volatile 
bases, which he represents by the general formula C m H m „h> NI1 3 
(m=12,h = 8 for aniline; m = l t, h = 8 for toluidine). This view 
coincides in all essential points with Berzelius’ theory. 

The researches of Wurtz have shown that these bases arc chiefly 
obtained in two reactions. They are formed by the action of potassa 
on the one hand upon the ethers of cyanic or cyanuric acids, and on 
the other upon the homologues of urea. These processes are 
analogous to the decompositions induced by potassa in hydrated 
cyanic acid and ordinary urea. In both cases carbonic acid is pro- 
duced, remaining behind in combination of potassa. 


CoNO, HO -f 2 (KO, HO) = 2 (CO,, KO) + II N, 
Cymiic arid. Ammonia. 


C 2 NO, 0,11;, O + 2 (KO, HO; = 2 (C0 2 , KO) + C 2 H-N 

Cyanate of methyl. Aleihylamipe. 


C 2 NO, C.,H s O + 2 (KO, IIO) = 2 (C0 2 , KO) + C :) H.N 

Cyanate of ethyl. Ktbylamine. 


CoTI 4 N 2 0 2 + 2 (KO, IIO) -2 (C0 2 , KO) + II,N, H S N 

Urea. Ammonia. 


c 4 h b n 2 o 3 

Methyl-urea. 

c„H 8 N 2 o 2 

Ethyl-urea, 


+ 2 (KO, HO) = 2 (C0 2 , KO) + H S N + C 3 H 5 N 

Af ethylamine. 


+ 2 (KO, HO) - 2 (C0 2 , KO) + II 3 N + C 4 II 7 N. 

Ethylamine 


Chem. Gaz. 1849, 115 ; upon amylamine, Compt. Rend XXIX, 186; Instit, 1849, 258; 
J. Pliarm. [3] XVI, 277; upon the three bases Ann. Ch. Pharrn. LXXI, 330; J. Pr. 
Chem. XLVIII, 238. — Wurtz originally proposed the terms methyl - and ethylamide ; 
amylamine he called vahramine ; Dumas proposed the terms met hy Hague, ethyliaque, 
duty Hague , and amy Hague ; Gerhardt the names methammine, ethammine , &c. 

(1) Handworterb. d. Chem. von Liebig, Poggendorff and Wohler, I, 698; comp. 
Ann. Ch. Pharrn. LXXI, 346. 

(2) Compt. Rend. XXIX, 203; J. Pharrn. [3] XVI, 199; Ann. Ch. Pliarm. LXXI, 
342. 
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From Rochleder’s researches on caffeine (page 263), we know 
that methylamine is formed moreover by the action of chlorine upon 
caffeine* The odour of these substances, which resembles that of 
ammonia in so high a degree, renders it probable that they have been 
frequently confounded with ammonia itself. Lastly, A. W, Hof- 
mann has discovered that Wurtz’s bases may be formed moreover 
in a perfectly different manner. We shall return to his researches 
presently (page 272). 

Methylamine.— This substance is prepared by gently heating the 
well-dried hydrochlorate of the base with its double weight of caustic 
lime, and collecting the gas over mercury. This gas, which at about 
0° liquifies into a very mobile fluid of a strongly ammoniacal odour, is 
■heavier than air; its sp. gr. was found to be T13 at 25° (theory 
1*075). 1 vol. of water dissolves at 12° 1040 vols., at 25° 959 vols. 

of methylamine-gas ; hence of all gases known it is dissolved by 
water in largest quantity. Charcoal absorbs it like ammonia ; like 
the latter, it combines with its own vol. of hydrochloric acid, and 
with half its vol- of carbonic acid gas. Methyl amine restores the blue 
colour of reddened litmus, and produces white clouds with hydro- 
chloric acid vapours ; it is inflammable and burns with a yellowish 
flame. Potassium heated in its vapour is converted into cyanide of 
potassium, hydrogen being liberated (C 2 H 5 N + K = KC 3 N-f 5 H). — 
The aqueous solution of the base has the odour of the gas and a 
pungent caustic taste ; with iodine it yields hydriodate of methylamine, 
and a red powder corresponding to iodide of nitrogen. With most of 
the metallic oxides methylamine exhibits the same deportment as 
ammonia ; with salts of protoxide of copper it yields a bluish-white 
precipitate, which dissolves in an excess of the base, forming a deep- 
blue solution. The salts of cadmium, cobalt and nickel, are preci- 
pitated by methylamine ; the precipitate docs not, however, dissolve 
in an excess of the base. With nitrate of silver a precipitate is pro- 
duced which redissolves in an excess of methylamine ; the solution 
when allowed to evaporate spontaneously, deposits a black substance 
which does not explode, either by the action of heat or by percussion. 
Chloride of silver is easily soluble in a solution of methylamine.— 
Wurtz prepared the hydrochlorate of 'methylamine by boiling cyanu- 
rate of methyl with potassa, collecting the cooled gas in water, 
saturating with hydrochloric acid and evaporating. It crystallises in 
iridescent plates,, assuming the lustre of mothcr-of pearl after drying, 
and containing C 2 H 6 N, 1101. The platinum-salt, C a H 5 N, HC1, PtCl a , 
forms golden-yellow scales which are soluble in water. Nitrate of me- 
thylamine crystallises in transparent prisms which are soluble in water. 

Etbyiamlne is prepared, like the preceding base, by heating its 
hydrochlorate with lime. The gas thus evolved is condensed in a 
refrigerated receiver. Ethylamine is a very mobile liquid which 
boils at 18°. It possesses a penetrating ammoniacal odour, restores 
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the blue colour of reddened litmus paper,, aud burns with a bluish 
flame * it is soluble in water in all proportions, and exhibits the same 
deportment with metallic oxides as methylamine. When mixed with 
Oxalic ether it soon deposits crystals of ethyloxamide, C 6 H 6 N0 2 . Ethyl- 
amine has the composition C 4 H 7 N. Hydrochlorate of etkylamine, 
C 4 H 7 N, HC1, is readily soluble in absolute alcohol ; it crystallises in 
plates which fuse at temperatures higher than 100°, and solidifies on 
cooling to a crystalline mass. The platinum-salt, C 4 H 7 N, HC1, 
PtCl 2 , forms golden-yellow scales which are soluble in water. 

Amylamine. — Wurtz found that cyanate of amyl, prepared by 
distilling cyanate of potassa with sulphamylate of potassa, is readily 
decomposed by boiling with potassa. The products of this reaction 
are carbonate of potassa and amylamine which distils over, chiefly 
dissolved in water. On saturating the liquid thus obtained with 
hydrochloric acid, white unctuous scales of hydrochlorate of amyl- 
amine, C 10 H 13 N, HC1, are formed, which are soluble in water and in 
alcohol, and are not altered in the air. The platinum-salt, 
C 10 H 13 N, 11C1, PtCl 2 , crystallises from water in golden-yellow plates. 
The hydrochlorate, when distilled with lime, yields the amylamine 
in a state of purity. It is a liquid of a pungent, bitter taste, and 
ammoniacal odour. Its aqueous solution precipitates the salts of 
silver and copper, and the precipitates are soluble in an excess of 
the base. Hydrated protoxide of copper and chloride of silver are 
somewhat less soluble in amylamine than in ethylamine, methyla- 
mine, and ammonia. 

Farther Series of Homologous Bases. — In an elaborate paper on 
the molecular constitution of the volatile organic bases, A. W. II of- 
mann(l) describes a method by means of which not only the bases 
described by Wurtz, but a great number of other homologous 
volatile alkaloids may be produced. He found that, by the action of 
the bromides and iodides of the alcohol-radicals (methyl, ethyl, and 
amyl) upon ammonia, upon aniline, nitraniline, &c., 1, 2, or 3 equivs. 
of hydrogen in the former may be replaced by 1, 2, or 3 equivs. 
either of one or several of these radicals. The number of homo- 
logue volatile bases already prepared by Hofmann, according to 
this method, is very great, and the series of similar alkaloids, the 
existence of which may be anticipated with certainty, is almost 
infinite. We here give a synopsis of the formulae representing the 
terms of this interesting chain, as far as-they have been investigated 
by Hofmann. 


(1) Phil. Trans. 1850, I, 93 ; Ann. Ch. Pharm. LXXIV. 117 ; Ann Ch. Phys. [3] 
XXX. 67 ; Chem. Soc. Qu. J. Ill, 279 ; J. Pharm. [3] XVIII, 161 ; Gerh. and Laur. C. 
R. 1850, 252; preliminary communication, Ann. Ch. Pharm. LXXH, 91 ; J. Pr. Chem. 
XLVIII, 243 ; Instit. 1849, 258; Compt. Rend. XXIX, 184; XXX, 146; 3 . Pharm. [3] ; 
XYII, 67, 288; Chem. Gaz. 1850, 276. ' 
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Jl, H, C 12 H 6 , N 

Aniline (phenylamine). 


H, H, C 12 (II 4 C1), N 

Chloranllliie. 

H, H, C ,3 (II 4 Br), N 

Brom aniline. 

H, IJ, C 12 (II 4 N0 4 ), N 

Nitraniline. 

H, H, C 4 II 6 , N 

Ethylumine. 
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Ammonia (as Tt»« H, H, H, N : 


Imidogen-baaes. ' 

H» C 4 H 4 , CjjHj, N 

Ethylaniliue. 

H, C 2 H s> C u H s , N 
Methylaniline. 

H, C 10 H U , C I2 H 4 , N . 

Amylaniline. 

H, C 4 H s , C I2 (II 4 C1),N 

Ethylochloraniline. 

II,C 4 II 5 , C ,2 (II 4 Br), N 
Ethylobromaniline. 

II,C 4 H 5 , C, 2 (II 4 N0 4 ), n 

Ethylonitraniline. 

n, c 4 h s , c 4 ii s , n 

Dlethylamine. 


Nitrile-bases. 

C 4 H s , C 4 H 6 , C^N 

Diethylaniline. 

CjHj, C 4 H 4 , C 12 H s , N 

Methylethyianiline. • 

C«,H n , C 10 H n> C 13 H 6 , N 

Diamylaniline. 

C 4 H s> C 10 H llt CjjHj, N 

E thy lamylan i line. 

c 4 h 5> C 4 II 6 , C 12 (H 4 C1),N 

Diethyl ochloraniline. 


C 4 H 6 ,C 4 H S ,C 4 H 6 ,N. 

Triethylamine. 
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This synopsis exhibits a perspicuous survey of these substances, 
of their mutual connection, and of the molecular arrangement of 
their elements. We now pass on to a description of the preparation 
and of the most important properties of the several compounds. 

Ktiiyinmine. — Bromide of ethyl acts but very slowly upon am- 
monia in the cold ; a mixture of the bromide with an alcoholic solu- 
tion of ammonia deposits after 24 hours a copious precipitate of 
bromide of ammonium, the mother-liquor retaining hydrobromate of 
ctliylamine, together with the free base. If concentrated ammonia- 
solution, mixed with an excess of bromide of ethyl, be scaled into 
a piece of combustion-tube of about 2 feet in length, and the mixture 
be immersed into boiling water, a lively ebullition ensues, and the 
transformation is rapidly accomplished. It may be considered as 
complete when the bromide of ethyl, after a quarter of an hour’s 
ebullition, ceases to diminish in volume. The tube now contains 
hydrobromate of ethylaminc, which, by distillation with lime, yields 
the base with all the properties described by Wurtz (seep. 272). 
Hofmann has established the composition of the ethylaminc thus 
produced by the analysis of the platinum-salt. The reaction is 
represented by the equation, H 3 N + C 4 H 5 Br=C 4 H 7 N, HBr. 

Dlethylamine. — Ethylamine, when treated in a similar manner 
with an excess of bromide of ethyl, yields after a few hours hydro- 
bromate of diethylamine which is deposited in needles from the 
yellow solution. On distilling this salt with potassa the base itself 
passes over. It is a very volatile, inflammable, strongly^ alkAline 
liquid which is very readily soluble in water. The analysis of the 
platinum-salt, which crystallises in orange-red grains, led to the 

VOL. III. T 
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formula C 8 H 11 N==C j( II 5 , C t H 6 , H, N. Hence diethylamine is iso- 
meric with butylamine (p. 270). 

TrletUyiamine. — A concentrated solution of diethylamine, when 
mixed with bromide of ethyl, solidifies, after a short ebullition, into a 
mass of fibrous crystals, which are the hydrobromate of dictliyla- 
mine. Distillations of this salt with potassa yields the triethylaminc 
as a liquid which is still very volatile, inflammable, and soluble 
in water, but less so than the preceding base. The platinum-double-salt 
forms large, regular, magnificently orange-red rhombic crystals. The 
analysis of this salt led to the formula C 13 H 15 N = C 4 H r> , C 4 H 5 , C 4 II 5 , N 
for tri ethyl amine. — On treating this base again with bromide of. 
ethyl, there are* formed, together with hydrobromate of trietbyl amine, 
white, opaque, granular crystals, whose investigation we are pro- 
mised. — Hofmann thinks that phosphoretted and arsenietted hy- 
drogen may possibly comport themselves with the chlorine-, bromine- 
and iodine-compounds of the alcohol-radicals in a similar manner 
as ammonia ; in this case the compound C 6 H 9 P, discovered by 
P. Thenard,(l) would correspond in the phosphoretted methyl-series 
to triethylaminc. 

KUiyianiiinc. — Aniline, when gently heated with an excess of 
bromide of ethyl, yields flat four-sided tables of hydrobromate of 
ethylaniline ; if an excess of aniline be employed, the new base 
remains in the mother-liquor, hydrobromate of aniline being deposited 
in prismatic crystals. — Ethylaniline, in a state of purity, is obtained 
by decomposing the hydrobromate with concentrated potassa and 
rectifying the base separated, previously desiccated by potassa. It is 
a colourless liquid, powerfully refracting light, and rapidly turning 
brown on exposure to the atmosphere. Its odour is similar to that 
of aniline. It boils constantly at 201°, and has at 18° the sp. gr. 
0954 . Ethylaniline docs not exhibit the violet reaction with hypo- 
chlorites, which is characteristic of aniline, but its solution in acids 
imparts to fir-wood the yellow colour. In contact w ith dry chromic 
acid it is inflamed like aniline. The formula of ethylaniline is 
C 12 ll-, C 4 IT r) , II, N. The salts of this base arc very soluble in water, 
and crystallise better from alcohol than from water. Hydrobromate 
of ethylaniline , C 16 H n N, HBr, forms large, very regular tables, 
which are obtained by the spontaneous evaporation of the alcoholic 
solution. When gently heated, this salt sublimes without decom- 
position, but is split into bromide of ethyl and aniline, w T hen exposed 
to a rapidly rising temperature. — The platinum-salt, C ir> H n N, 
HC1, PtCl 2 , is more soluble in water than the corresponding aniline- 
compound. It crystallises in yellow needles, frequently of an inch in 
length.— Terchloride of gold and protoehloride of mercury yield, 


(1) Annual Report for 1847 and 1848, I, 497. 
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with ethylaniline, yellow, oily precipitates, which are readily decom- 
posed. llroininc gives rise to the formation of. two crystalline com- 
pounds, one of which is basic, the other being indifferent. On 
passing a current of cyanogen into an alcoholic solution of the base, 
short yellow prisms are deposited, probably of cyanethylanilinc 
Cy, CjJIjjN. Chloride of cyanogen is readily absorbed by cthylani- 
linc, the base becomes hot, and a resinous mixture is formed of a 
neutral oil and the hydrochlorate of an oily volatile base. Phosgene- 
gas gives rise to the formation of hydrochlorate of etliylaniline and of 
a liquid not yet farther examined. 

Diet liy i aniline. — On gently heating a mixture of etliylaniline with 
a large excess of bromide of ethyl, large four-sided tables of liydro- 
broinatc of dicthylnniline are deposited, the mother-liquor retaining 
only coloured bromide of ethyl. The base is separated from this 
salt in a similar manner as etliylaniline; it boils at 213°*5, has a sp. gr. 
0*939 at 18°, and is not altered when in contact with the atmo- 
sphere. With chloride of lime, and with fir-wood, it comports 
itself like etliylaniline. Analysis led to the formula C 2n H 15 N = 
C 12 II., C 4 II 5 , C 4 IL, N. Hydmbromate of dicthylaniline, C 20 II 15 N, 
HBr, when gently heated, sublimes without decomposition, like the 
corresponding ethylanilinc-salt ; when rapidly heated, it splits into 
bromide of ethyl and etliylaniline. The platinum-salt, C 20 H U N, 
JIC1, rtCl 2 , is less soluble, both in alcohol and water, than the 
corresponding salt of etliylaniline. — -Dicthylaniline, when again left 
in contact with bromide of ethyl for some time, does not appear to 
undergo any farther decomposition. 

Ethyioriiinranliinc. — A solution of chloraniline in bromide of 
ethyl, when heated for some days, deposits the hydrobromate of 
a yellow, oily base, which Hofmann considers as cthylocliloraniline, 
Cj, ; II 10 C1N. If this substance be heated again to 100°, for 2 days, 
with an excess of bromide of ethyl, it assimilates a second equivalent of 
ethyl, and is converted into dich/oretby/anilme, C 20 H U C1N, whose 
plntinum-double-salt contains 25-3 per cent of platinum (found 
21-5). Both these bases remain liquid even in the cold. They have 
the odour of anise-seed, and form very soluble salts. Bromanilinc 
exhibits the same deportment with bromide of ethyl. 

isthyionttrnnliinc. — Nitranilinc, when dissolved in bromide of 
ethyl, is converted, even at the common temperature, but more readily 
by ebullition, into liydrobromatc of ethvlonitraniline, which is depo- 
sited in large pale-yellow crystals. Addition of an alkali to this 
salt separates the base in form of a brown oil, which after some time 
solidifies into a crystalline mass. Ethylonitraniline is readily soluble 
in alcohol and ether, less so in boiling water, from which it 
crystallises in stellar groups of yellow needles. Its salts arc as 
soluble as the corresponding compounds of nitranilinc. The analysis 
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of the platinum -double-salt. led to the formula C l6 H 10 N 2 O 4 , HC1, 
PtCl 2 (theory 2G*51, exp. 2G*23 per cent of platinum). 

Mctbyianlllne. — A mixture of aniline and bromide of ethyl rapidly 
solidifies to a crystalline mass of liydrobromate of racthylaniline. 
If iodide of methyl be substituted for the bromide, the mixture 
enters at once into ebullition. The base, separated from the hydro- 
bromate or hydriodate, is a transparent oil, which boils at 192°, and 
imparts a blue colour to a solution of chloride of lime, though in a 
less decided manner than aniline ; it has a peculiar odour differ- 
ing from that of aniline. The analysis of the platinum-double- 
salt, which is readily decomposed, led to the formula c u h 9 n= 
C 12 II 8 , C 2 II 3 , II, N, forthe base (exp. 31*55, theory 31*52 percent 
of platinum). 

u rthy let iiyian nine. — A mixture of iodide of methyl and ctliylaniline 
solidifies, after several days’ exposure to 100°, to a crystalline com- 
pound. The base contained therein smells like the preceding one, 
but acts no longer upon chloride of lime. Its salts arc so soluble, 
that they arc scarcely capable of crystallising. Even the platinum- 
salt is a yellow oil. llofmann considers this base as C lfe H 13 N = 
Ci 2 H.,C 4 H 5 ,C 2 H !? ,N. 

Amylaniline. — The action of bromide of amyl upon aniline gives 
rise to the formation of splendid crystals of liydrobromate of aniline, 
amylaniline remaining in solution. If the bromide of amyl be in 
excess, and the mixture be heated in the water-bath, the whole of 
the aniline is converted into liydrobromate of amylaniline. Sepa- 
rated from the liydrobromate by potassa, it is a colourless oil, possess- 
ing at the common temperature the odour of roses, but smelling 
strongly of fusel-oil, when heated. It boils constantly at 258° 
(3x18° higher than ctliylaniline). ’ Its salts, with hydrochloric, 
with hydrobromic, and with oxalic acid, are pretty insoluble, and 
unctuous to the touch ; when heated with water, they collect as an 
oilj r layer on the surface of the liquid. The platinum-salt is yellow 
and unctuous. The composition of amylaniline is C 22 H 17 N = 
C, a ll 5 , C 10 Il n , H, N. 

Diamyianiiine is obtained in the form of the liydrobromate, by ex- 
posing a mixture of amylaniline with bromide of amyl, for several 
days, to a temperature of 100°. The base is separated like the pre- 
ceding ones; it boils between 275° and 280°. Its salts are soluble 
with difficulty. The composition of the base, determined by the 
analysis of the platinum-doublc-salt, is C 32 lIo 7 N = C I3 H 6 , C 10 H U , 
Qio^n* N* 

Amyietiiyianiune is formed by the action of bromide of ethyl 
upon amylaniline, at the temperature of the water-bath. It is a 
colourless oil, boiling at 262°. The hydrochlorate and the hydro- 
bromatc crystallise with facility ; the platinum-salt is an orange- 
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yellow crystalline mass, by whose analysis the formula C 26 H 21 N = 
0 l0 Hu, CJI 5 , N, of ethylamylaniline was established. The 
same body, with exactly the same properties, is obtained by the 
action of bromide of amyl upon cthylanilinc. llydrobromate of 
etliylamylanilihe, when heated, splits into bromide nf amyl and 
cthylanilinc. 

In concluding his paper, Hofmann directs attention to the great 
number of isomerisms which are pointed out by these researches. 
Toluidine is isomeric with metliylauiline (C 14 II 9 N) ; the two bases 
differ however essentially in their properties. In a similar manner, 
cumidine is isomeric with methylethylaniline (C 18 H i:j N), &c. ; ethyl- 
amine with dimetliylamine (C 4 H 7 N) ; butylamine with dietliylamine 
(C 8 11 u N), &c. 

Nitromesidine. — Maule(l) has obtained a new organic base, which 
he calls nitromesidine , by decomposing an alcoholic solution of dini- 
tromesitilole, C 18 H 10 (N0 4 ) 2 , (isomeric with dinitrocumole) by means 
of hydrosulphuric acid. It has the same composition as nitro- 
cumidine, viz. C 18 II 12 N 2 0 4 = C 18 H 12 (NOJ N. Nitromesidine forms 
long golden-yellow needles, fufing below 100°, and volatile, without 
decomposition, at the temperature of boiling water; they are readily 
soluble in alcohol and ether, forming neutral solutions of a disagree- 
able, bitter taste. The salts of nitromesidine are soluble in alcohol ; 
their reaction is acid ; most of them are decomposed by water. 
Hydrachlorate of ?iitro?nesidine,C^\\ l2 N 2 0^ IIC1 (at 100°), crystallises 
in colourless needles. The platinum-salt y C ls II ]3 N 2 0p I1C1, FtCL, 
is obtained by mixing saturated solutions of bichloride of platinum 
and hydrochlorate of nitromesidine; it forms groups of yellow crystals. 
The sulphate crystallises in white satiny needles, which are readily 
decomposed by water. Phosphate of nitromesidine , 3 C J8 II 12 N 2 0 4 , 
3 HO, P0 5 (at 100°) crystallises in orange-yellow plates. — The action 
of bromine upon nitromesidine is very violent, sind gives rise to a 
dark, oily substance; while nitrocumidine by this treatment is con- 
verted into a solid crystalline body. The alcoholic solution of this 
base, when exposed to the action of chlorine, yields a white mass, 
soluble in hot ether. — Trinitromesitilolc, C la H # (N0 4 )„ is* but slow ly 
attacked by hydrosulphuric acid; it likewise gives rise to the forma- 
tion of a basic body. 


Alcohols and Collateral matters.— Iodide of Methyl. — With re- 
gard to the decomposition of iodide of methyl by zinc, see iodide of ethyl. 

Salicylate of Oxide of methyl. Anisole. — By distilling salicylate of 
oxide of methyl, or anisic acid (C 16 II 8 H 0 ), which is isomeric with this sub- 


Amyl- 

ethylaui- 

line. 


(1) Cliein. Soc. Qu. J. II, 11G, Ann. C'h. Pliarm. LXXI, 137. 
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o^oxkie o C f stance, with an excess of baryta, Cali ours sometime since(l) prepared 
methyl, a compound which he termed anisole. lie lias now published some 
msoe - liew investigations on this substanee(2). — Anisole, from whichever of 
these two compounds it is prepared, is tl colourless licpiid of an agree- 
able aromatic odour, boiling at 152°, and of sp. gr. O'ODl, at ISA — 
It forms with an equal weight of concentrated sulphuric acid, a 
mixture which is perfectly soluble in water; on saturating the acid 
liquid with carbonate of baryta a compound is obtained which is 
deposited in white, lustrous plates when the filtrate is evaporated. On 
treating anisole with fuming sulphuric acid, an excess being avoided, 
the same acid is produced ; but when the acid mixture is treated with 
water, crystalline Hocks are deposited, which crystallise from the 
alcoholic solution in the form of delicate needles. — Anisole forms 
with chlorine and bromine crystallisable products of substitution. — If 
fuming nitric acid is added in small quantities at a time to anisole 
which is kept cool by being surrounded by ice, a blackish-blue oily 
liquid is formed, which is purified by washing with water containing 
a small quantity of potassa in solution, dried by fused chloride of 
calcium, and then carefully distilled* In this process unchanged 
anisole first passes over and then nitranisole , C 14 H 7 (N() 4 )0 2 , which is 
an amber-coloured liquid, heavier than water, and is not attacked by 
aqueous solution of potassa even when heated ; it is dissolved by 
moderately-warmed sulphuric acid, and is again precipitated unchanged 
by addition of water. When heated with fuming nitric acid it is 
converted into dinitranisole and trinitranisole. Dim tr anisole , 

C 14 11 6 (N0 1 ) 2 Oo, is immediately formed on treating anisole with 
fuming nitric acid and allowing the mixture to boil for some minutes; 
it had previously been obtained by Cahours(fi) on treating anisic acid 
with fuming nitric acid (comp. p. 280). Trinitranisole , C n ll 5 (N0 4 ) ;J 0 2 , 
is also formed by the treatment of anisole with a mixture of equal 
parts of fuming nitric and sulphuric acids, and had likewise been 
prepared by Cali ours at an earlier period by the action of the mix- 
ture of acids on anisic acid(4). 

By the treatment of nitranisolc with an alcoholic solution of 
sulphide of ammonium sulphur is deposited, and a base is formed, 
which has received the name of anisidine . The alcoholic solution is 


(1) Ann. Ch. Phys. [3] X, 327. 

(2) Ann. Ch. Phys. [3] XXVII, 439; J. Pr. Chem. XL1X, 2C2; Compt. Rend. 
XXV HI, 381 (in abstr.) ; Instit. 1849, 89; J. Pr. Chem. XI, VII, 423; Phil. Mag. 

[3] XXXIV, 47G. lu this abstract Cali ours, moreover, incidentally states that the 
second product of the action of fuming nitric acid upon toluole, the crystalline dinitrotolnolc 
produces a base when treated with an alcoholic solution of sulphide of ammonium. In 
the same manner as nitrotoluole yields toluidinc, the latter is converted into uitrotoluidine 
C h 1I r (NO,)N. 

(3) Annual Report for 1817 and 1818, I, 412. 

(4) Annual Report for 1847 and 1818, l, 412. 
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evaporated at a gentle heat to £ or | of its original volume, and to 
the brown liquid hydrochloric acid is added in slight excess. Some m*tbyi. 
water is then added, the sulphur separated by filtration, and the AnlsoIe * 
brownish-yellow filtrate evaporated at a gentle heat to crystallisation. 

The needles of hydrochlorate of anisidine which have crystallised out 
of the solution are dried between bibulous paper and distilled with 
concentrated solution of potassa, when the anisidine passes over as 
an oil with the aqueous vapour and solidifies on cooling. The com- 
position of anisidine is C U 11 9 N0 2 , and it is distinguished from, 
toluidine merely by containing 2 equivs. of oxygen. It yields crys- 
tallisable salts with hydrochloric, nitric, sulphuric, and oxalic acids; 
and its hydrochloric solution gives with bichloride 'of platinum a 
double salt which crystallises in yellow needles. — An alcoholic solu- 
tion of dinitrauisolc is rapidly acted upon by sulphide of ammonium. 

The solution, filtered from the separated sulphur, is evaporated to £ of 
its volume, and then heated to ebullition with a slight excess of dilute 
hydrochloric acid. Addition of ammonia then throws dowui a 
reddish crystalline precipitate which is washed with water and recrys- 
tallised from boiling alcohol. Nitr anisidine, C 14 H 8 (N0 4 )N0 2 , is 
thus obtained in garnet-red, lustrous needles ; it is Insoluble in cold, 
but pretty soluble in hot water, and dissolves w T itli facility in ether. 

It forms crystallisable salts with nitric, sulphuric, and hydrochloric 
-acids; it fuses at a gentle heat, and when gradually heated more 
strongly yellow vapours are evolved which solidify in delicate yellow 
needles. Fuming nitric acid converts it into a viscid mass no longer 
possessed of basic properties : a similar effect is produced by bromine, 
llydrochloratc of nitranisidinc, C 14 II 8 (N0 4 )N0 2 , HC1, crystallises, 
from the solution of the base in hydrochloric acid, in brownish 
needles wdiich may be obtained nearly colourless by pressure between 
bibulous paper and repeated recrystallisation. It is slightly soluble 
in cold, and dissolves readily in boiling water. From a mixture of 
the hot solutions of this salt and of bichloride of platinum the 
double salt C 14 H s (NO 4 )N0 2 , lICl + PtCl 2 is deposited oh cooling in 
brownish-orange-coloured needles. The hydrobromate corresponds 
in its composition to the hydrochlor/ite, and likewise crystallises in 
needles; the sulphate, C I4 H 8 (N0 4 )N0 2 ,II0, SO,, and the nitrate, 
which is of a corresponding composition, also crystallise in needles 
and are both obtained by dissolving the base in the dilute and 
slightly warmed acids. If crystals of nitranisidinc arc brought into 
contact with chloride of benzoyl no action takes place in the cold, but 
on gradually raising the temperature hydrochloric acid is formed 
together with n itro benzmiisi duie, C 2s IT ]2 (N0 4 )N0 4 , a compound 
which is analogous to benzamide or benzanilidc. By extracting the 
product successively w r ith pure water, hydrochloric acid, and alkaline 
water, and rccrystallising the residue from boiling alcohol, this com- 
pound is obtained in small, felted, yellowish needles which are not in 
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ofoxlde of the least degree soluble in water, and only slightly soluble in ether, 
methyl. When gently heated the crystals fuse and volatilise, and are dissolved 
0 ' by. sulphuric acid, at a moderate temperature, with a reddish-brown 
eolour. In a similar manner chloride of cinnamyl yields nitro- 
cinnanisidide, C 82 IIj 4 (N0 4 )N0 4 , in small yellowish needles; chloride 
of cumyl and chloride of anisyl likewise yield analogous compounds. 
— Trinitranisole , when heated with an alcoholic solution of sulphide 
of ammonium, yields a blood-red liquid which speedily becomes dark- 
brown and finally solidifies ; the liquid is heated to ebullition, 
evaporated to about £, and treated with hydrochloric acid in 
excess ; when 'boiled and filtered the brownish filtrate yields on 
addition of ammonia, dark-red flocks which after being washed and 
dried form a non-crystalline red powder. This compound is dini- 
tranisidine, C ]4 H 7 (N0 4 ) 2 N0 2 , which is scarcely at all soluble in cold 
and only slightly soluble in boiling water. It is little soluble in cold 
alcohol, pretty soluble in hot alcohol, and only slightly in hot ether ; 
from the two latter solutions it crystallises in violet-coloured needles. 
With hydrochloric, nitric and sulphuric acids, if not employed in 
excess, it forms soluble and crystallisable salts which are decomposed 
by water with separation of the base. By fuming nitric acid it is 
violently attacked at the boiling temperature, and converted into a 
brownish-yellow resinous mass which dissolves with a brown colour in 
potassa. 

By the action of fuming nitric acid upon anisic acid, or upon 
nitranisic acid, there is formed, in addition to dinitranisole or trini- 
tranisole, moreover, a new crystallisable acid which has received the 
name of chrysanisic acid. In order to obtain this acid in large 
quantity dry nitranisic acid is gently boiled for from half to three- 
quarters of an hour, with from 24 to 3 times its weight of fuming 
nitric acid, and the liquid poured into from 15 to 20 times its volume 
of water. A mixture of chrysanisic acid with dinitranisole or trini- 
tranisole separates as a yellow oil which soon solidifies. The solid 
mass is now pulverised, the chrysanisic acid extracted by dilute 
ammonia, and the extract evaporated to crystallisation. The 
ammonia-salt which crystallises out of the solution is dissolved in 
water and decomposed by dilute nitric acid ; the precipitated yellow 
flocks of chrysanisic acid, after being washed with water, are dried 
on a porous tile and between bibulous paper, and recrystallised from 
boiling alcohol. Chrysanisic acid is thus obtained in small, lustrous, 
golden-yellow, rhombic plates of the formula C 14 H 6 N 3 0 14 , being 
isomeric with trinitranisole. It does not dissolve to any perceptible 
extent in cold, and only slightly in boiling water ; it scarcely dissolves 
in cold alcohol, but abundantly in boiling alcohol, and also in ether. 
This compound fuses at a moderate heat, and evolves yellow vapours 
which condense to shining plates. When boiled with concentrated 
nitric acid it is converted into picric acid, and when distilled with 
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chloride of lime a large quantity of chloropicrin is produced. If accu- 
rately neutralised by potassa it forms a readily soluble salt which is de- 
composed into a brown mass on addition of a larger quantity of potassa. 
From the solution of this acid in dilute ammonia, the ammonia-sal^ 
crystallises in small brown needles, NH 4 0, C 14 H 4 N 3 Oj 3 . The solu- 
tion of this salt forms various precipitates with the salts of the metallic 
oxides ; for example, with the salts of the protoxide of copper the 
precipitate is gelatinous and greenish-yellow, w ith salts of sesquioxide 
of iron it is bright-yellow, with zinc-salts likewise bright-yellow, with 
px-otochloride of mercury, if concentrated solutions be employed, it 
is reddish-yellow. The solution forms with acetate of lead a chrome- 
yellow, flocky precipitate, and with nitrate of silver it produces 
yellow flocks of the composition AgO, C 14 H 4 N 30 13 . By passing 
hydrochloric acid gas into an alcoholic solution of the acid, boiling 
the liquid, adding water, washing the precipitate thus formed first 
w r ith ammoniacal and then with pure water, and finally recrystallising 
from boiling alcohol, the chrysanisate of oxide of ethyl, C 4 H s O, 
C u H 4 N 3 0 13 , is obtained in shining golden-yellow plates. 

If the vapour of anhydrous sulphuric acid is passed into anisole, 
placed in a frigorific mixture, the liquid assumes a thicker consist- 
ence. On addition of water the undecomposed anisole floats upon 
the surface, sulphanisolic acid remains in solution, whilst sulphani- 
solide, C,. t II 7 S0 4 , separates in delicate needles. When recrystallised 
from boiling alcohol it forms needles of a silvery lustre. When 
gently heated these needles fuse, and if more strongly heated, 
sublime ; in concentrated sulphuric acid they dissolve with formation 
of sulphanisolic acid. 

Chloroform. — Soubciran and Mialhe(l) have published investiga- 
tions regarding the difference between the chloroform prepared from 
wood-spirit and that obtained from spirit of wine (2). The former 
possesses an empyreumatic odour and induces nausea ; it is specifically 
lighter (1*113) than the latter (1*496 at 12°), and causes indispo- 
sition when inhaled. — According to these chemists, chloroform pre- 
pared from wood-spirit is contain in ated*\vith an empyreumatic, chlorin- 
ated oil which burns w r ith a smoky flame and of which about 30 grms. 
could be separated from 500 grms. of chloroform. This oil is lighter 
than water, and commences to boil at 85°, but the boiling-point rises 
to 133°. By mere rectification this oil cannot be completely sepa- 
rated; but by rectification with concentrated sulphuric acid the 
greater part is destroyed. — In preparing chloroform from spirit of 


(1) J. Pharm. [3] XVI, 5 ; Ann. Ch. Pharm. LXXI, 225 ; J. Pr. Chem. XLVIII, 86. 

(2) Carl lias published investigations on the preparation of chloroform from spirits of 
wine (Jahrb. Pr. Pharm. XVIII, 113) ; Dorvault upon testing it (J. Chius Med. [3] 
V, 41) ; a collection of recipes for preparing chloroform is given in the Ann. Ch. Phann. 
LXXI1, 94. 
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wine a similar oil is likewise formed, but in smaller quantity; 20 
kilogrammes of chloroform gave, on rectification in a water-bath, only 
40 grms. of this oil as residue ; this oil is heavier than water, smells 
differently from that which is formed in the preparation of chloroform 
from wood-spirit, and possesses a different boiling-point, varying 
between 68° and 117°. — They moreover remark that chloroform 
when poured upon a double filter is solidified by the cold produced 
by its own evaporation ; the chloroform which evaporates at the edges 
of the filter leaves the remaining portion frozen in white tufts. 

Aicoboi. — Despretz(l) has observed that absolute alcohol which 
was surrounded by liquid protoxide of nitrogen, the latter being 
placed moreover in a mixture of solid carbonic acid and ether, became 
thick under the bell of an air-pump, and on one occasion it even 
appeared to be solidified on the surface. 

Bussy(2) has described the arrangement proposed by Conaty(3) 
for determining by the boiling-point the proportion of alcohol con- 
tained in a mixture ; he has likewise described Si lb enn an n*s(4) appa- 
ratus for determining the amount of alcohol by expansion. He states 
that by the former the proportion of alcohol, even to 1 per cent, may 
be accurately found. An apparatus for determining, by means of 
expansion, the proportion of alcohol contained in a mixture has also 
been described by Makins(5). For details we refer to the original 
memoirs. 

Alcoiioiatcs. — Chodnew(G) has published investigations upon the 
alcoholates whose existence has been doubted by Einbrodt(7).* — By 
dissolving dehydrated nitrate of magnesia in alcohol of 0*795 at 20°, 
boiling the solution, filtering whilst boiling hot, and allowing the 
filtrate to cool in a well-closed vessel, Cliodnew obtained a white 
mass resembling margarin, which was fusible by heat ; when pressed as 
much as possible between filtering paper it showed the composition 
MgO, N0 5 + 3 C 4 H c 0 2 . When a solution of anhydrous nitrate of 
magnesia in alcohol was evaporated in the air, moisture was invariably 
attracted, and a salt finally crystallised with G equivs. of water. — 
From a saturated solution of "chloride of calcium in hot alcohol of 
0*795 sp. gr. at 20°, containing about 1 per cent of water, no crystals 
were deposited on cooling; the liquid evaporated to a syrupy con- 
sistence gave on cooling a solid white mass which, after being pressed 
between bibulous paper, was soft and deliquescent, and contained 
60*6 per cent of chloride of calcium. A solution of chloride of 


(1) Loc. cit p. 256. (2) J. Pliarm. [3] XV, 89. 

(3) Annual Report for 1847 and 1848, II, 13. 

(4) Annual Report for 1817 and 1848, II, 14. 

(5) Chem. Soc. Qu. J. II, 224. 

(6) Petersb. Acad. Bull. VIII, 137; Ann. Ch. Pharm. LXXI, 241 ; J. Pr. Chem. 
XLIX, 107. 

(7) Comp. Annual Report for 1847 and 1848, 11, 14. 
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calcium in alcohol of 0*705 sp. gr. at 20° by standing for some days 
in vacuo over sulphuric acid became thick arid viscid, but no crystals 
were deposited ; on cooling a portion in ice a crystalline tallowy mass 
was obtained, and after being thoroughly pressed exhibited the com- 
position 3 CaCl + 2 C 4 H 6 0 2 + 2 HO ; the other portion, by continued 
exposure in vacuo , became after 12 days dry and solid, and then con- 
tained 605 per cent of chloride of calcium, whilst the former contained 
60*4 per cent, lly dissolving chloride of calcium in warm alcohol of 
0*790 sp. gr. at 23°, quickly filtering the solution and cooling the 
filtrate in ice, a crystalline white substance was obtained, which, after 
being well pressed, exhibited the composition CaCl + 2 C 4 H 0 O 2 . 

Ether. — Soubciran(l) has described an apparatus for preparing 
ether on the large scale, in which rectified ether is at once obtained. 
In this, as in the more recent apparatus for distilling brandy, the 
first condensers are maintained sufficiently warm to evaporate the 
pure ether. He recommends the temperature of the ether mixture to 
be kept constantly at 130°, since at 140° a gaseous carbohydrogen is 
continually formed. 

Mohr (2) has written against the ethyl-theory, and has endea- 
voured to give a better explanation of the formation of ether. He 
states, that 1 equiv. of spirit of wine, and 2 equivs. of sulphuric acid, 
give 1 equiv. of water, and a compound C,1I 5 0 3 , which he terms. 
alditle , and S 3 O b ; the compound C,ILS.X) 7 is decomposed, when 
more strongly heated in the hottest parts of the vessel, into ether, 
C 4 I1 5 0, and sulphuric acid, 2 S0 3 ; the latter again forming, with 
spirit of wine in the cooler parts of the mixture, aldide-hyposul- 
phuric acid, G 4 H 5 S 2 0 7 . In the formation of ethers of oxygenated 
acids, the spirit of wine loses 1 equiv. of hydrogen, and the hypo- 
thetical anhydrous acid 1 equiv. of oxygen ; 1 equiv. of water being 
formed, the residuary elements uniting to produce ether. In the 
formation of ether, by means of hydrogen-acids, 1 equiv. of hydrogen 
in the alcohol unites with 1 equiv. of oxygen to form water, and 
I equiv. of the oxygen of the spirit of wine unites with 1 equiv. of the 
hydrogen contained in the acid ; 2 equivs. of water being formed 
together with the ether. Mohr adopts the view first enunciated, but 
in his opinion not farther elaborated by Poggcndorff (3), that the 
compound ethers are to be considered as amides. He views oxa- 
mide, acetic ether, and analogous bodies, sulphammon, urea, and 
gun-cotton, as amidogen-compounds. 

Iotlldc of Ethyl ; Decomposition by Metals. — Frankland (4) has 
published investigations regarding the isolation of the organic radi- 

(!) J. Pharm. [3] XVI, 321. 

(2) Arch. 1 Miami. [2] LVII1, 150, 259. 

(3) Pogg. Ann. XXXVJ], 75. 

(4) Ucber die Isolirung der Aethyls, Inaugural dissertation, Marburg, 1849 ; Ann. Ch. 
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cals. In the first place, he has studied the decomposition of iodide 
of ethyl by metals, under the influence of pressure and elevated 
temperatures. The iodide of ethyl employed for the purpose was 
obtained by treating 7 parts of phosphorus with 35 of absolute 
alcohol, in a vessel surrounded by iced water, and gradually adding 
23 parts of iodine. 'The liquid poured from the residue was distilled 
in a water-bath, the distillate being washed and mixed with iodine, 
until it remained slightly coloured ; it was then dried over chloride of 
calcium, and repeatedly rectified over a mixture of chloride of cal- 
cium, mercury, and protoxide of lead. When boiled under a 
barometric pressure of 74G mn,, 5, the thermometer, with its bulb in 
the vapour, indicated a temperature of 71°*6, and of 72°‘2, with the 
bulb in the liquid; at 16° the sp. gr. was 1'9464. The action of 
metals upon iodide of ethyl, or upon a mixture thereof with other 
liquids, was studied in the following manner. Frank] and intro- 
duced the metal, in a finely- divided state, in a strong glass tube, 
closed by fusion at the lower extremity ; the upper end of the tube 
was drawn out to a fine aperture, bent at right angles, and turned 
backwards. The liquid was introduced by alternately heating and 
cooling the tube, and after exhausting it of air, the drawn-out end 
was hermetically sealed, and the tube then heated in an oil-bath. 

The decomposition of pure iodide of ethyl commences at about 
150°; on the zinc and the glass white crystals are deposited, 
whilst a colourless, readily mobile liquid remains, and occupies about 
half the volume of the iodide of ethyl employed. After heating to 
150° for about two hours, the decomposition appeared to be com- 
pleted ; when the point of the tube was broken under water, about 40 
times its volume of an ether-like-smelling gas (A) rushed out, whilst 
gradually the above-mentioned readily mobile liquid disappeared ; 
the gas burned with a bright flame, and was perfectly absorbed by 
freshly-boiled alcohol. The crystalline mass remaining in the tube, 
dissolved in water with powerful effervescence, and the evolution of 
an analogous gas ( B ). The solution contained iodide of zinc, and no 
organic substance, except a trace of undecomposed iodide of ethyl. 
The gas A was collected over a dilute solution of sulphide of potas- 
sium, in order that it might be kept sufficiently long for the com- 
plete absolution of the vapour of undecomposed iodide of ethyl, 
without becoming mixed with atmospheric air, more particu- 
larly oxygen, by diffusion, which would have x’endered the eudio- 
metrical determination uncertain. The sp. gr. of the gas, when thus 
purified and dried by caustic potassa, was l - 525; by careful endio- 
metrical investigations, it was found that 100 volumes consisted of 


Pharm. LXXI, 171 ; Cliem. Soc. Qu. J. II, 263 ; J. Unarm. [3] XVII, 146. Gerhard t 
(Laur. and tierh. C. R. 1850, 11) objects to the term radical being applied to the gases 
which Frankland designates ethyl and methyl. 
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' 00-03 ethyl (C 4 H 6 ), 25-79 methyl (C 3 H 3 ), 21-70 clayl (C 2 H 2 ), and 
2-4-8 nitrogen. Assuming that the sp. gr. of the gaRes C 4 H 5 and 
C 2 H 3 correspond, like C 3 H 2 , to a condensation to 2 volumes of the 
equivalents, as expressed by these formulae, the calculated sp. gr. of 
such a gaseous mixture is ■= 1"501. — The gas B evolved from the 
crystalline residue, which had been kept for about'12 hours, and which 
only amounted to about -j^jth of the volume of the gas A, was investi- 
gated in the same manner. If the proportion of nitrogen is not 
taken into consideration, 100 volumes contained 2-8 elayl, from 72*0 
to 74-8 ethyl, and from 22*4 to 25-3 methyl. On the other hand, 
the crystalline residue, which was decomposed by water immediately 
after the evolution of the gas A had ceased, yielded a gas which 
contained, after the separation of elayl and iodide of ethyl vapour 
by fuming sulphuric acid, and of the sulphurous acid by potassa, 
47*9 volumes of ethyl and 52*1 methyl. — Frankland considers 
it probable that the methyl in the crystalline residue is present 
in chemical combination, and the ethyl merely as a mechanically 
mixed liquid. He states, that the decomposition of iodide of ethyl by 
zinc proceeds, first of all, in such a manner, that C 4 H 5 I and Zn are 
transformed into ZnI-f-C 4 II- (ethyl), a portion of the liberated ethyl 
being decomposed into elayl and methyl (C 4 H 5 = C 2 H 3 -|- C 2 II 3 ), and 
that a portion of the latter probably unites with the iodide of zinc, in 
definite proportion, to produce the crystalline compound. — Since 
methyl and elayl probably boil at lower temperatures than that at 
which ethyl boils, Frankland conjectured that, on opening a decom- 
position-tube, the two former gases would escape first, and that the 
gas evolved from the last portion of the liquid would be pure ethyl. 
Experiment has confirmed this supposition ; the gas, which after the 
opening of the tube was collected only when the evolution proceeded 
in a slow and regular stream, exhibited the composition C 4 1I 6 after it 
had been freed from elayl and the vapours of iodide of ethyl by 
fuming sulphuric acid, and from sulphurous acid by potassa; accord- 
ing to a diffusion-experiment it exhibited exactly the deportment 
which a pure gas of 2 0 sp. gr. should show according to the law of 
Graham(l). This gas, which Frankland terms ethyl and considers 
to be represented by the formula C 4 H 6 , which corresponds to a con- 
densation to 2 volumes, is colourless, and possesses a slightly ethereal 
odour ; in the pure state, however, it is probably odourless. It burns 
with a highly luminous white flame, and is not condensed even at 18°, 
when it is passed with the accompanying methyl through a glass 
tube maintained at this temperature ; in one of Oerstedt's condensing 


(1) Frankland recommends the observation of diffusion to distinguish whether the 
composition of a gas mixing with the air remains constant, and whether the gas is to 
be viewed as a pure compound. He likewise advises this method for determiuing the 
sp. gr. of smaller quantities of gas. 
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apparatus, however, it is converted, under a pressure of 2} atmo- 
spheres at + 3°, into a transparent mobile liquid; so that at the 
ordinary pressure of the atmosphere its boiling-point may lie at about 
— 23°. It is insoluble in water; one volume of absolute alcohol 
absorbs at 14°*2, and under a pressure of 744 mm# 8, 18*13 volumes, 
which are again evolved on adding a small quantity of water ; by 
fuming sulphuric and concentrated nitric acid or chromic acid it is 
not attacked ; nor does it combine either with iodine or sulphur 
even when heated ; but in contact with sulphur, at a red-heat, hydro- 
sulphuric acid is formed and carbon separated. When mixed with 
half its volume of oxygen and passed over spongy platinum it remains 
at the ordinary temperature unchanged ; if, on the other hand, it is 
gently warmed, the spongy platinum becomes red-hot, whilst water, 
and probably also marsh-gas, are formed with deposition of a small 
quantity of carbon. Pentacliloride of antimony does not absorb it 
even in direct sun-light ; it is not acted upon by chlorine in the dark ; 
a dry mixture, however, of equal volumes of the two gases forms in 
diffused light a colourless liquid with change of volume, llromine 
acts upon ethyl when both are exposed to solar irradiation and gently 
warmed. The products of decomposition will be accurately investi- 
gated by Frankland at a future period. 

If equal parts of water and iodide of ethyl with zinc arc heated 
as above-mentioned in a closed glass tube, exhausted of air, decom- 
position takes place at a temperature even lower than that which is 
required for iodide of ethyl and zinc alone. After two hours the 
action appeared to have ceased; the liquid contents of the tube were 
thick, and solidified on cooling to a white amorphous mass. On 
opening the tube under water containing some sulphide of potas- 
sium, a large quantity of gas escaped; the white residue remaining 
in the tube, smelling strongly of ether, contained however no 
organic body in chemical combination, but consisted of basic iodide 
of zinc, and evolved no gas when treated with water. The gas which 
escaped on opening the tube, and termed by Frankland methyl, 
has the composition C 2 H 3 ; it is a colourless gas, almost insoluble in 
water, but soluble in alcohol, which absorbs 1*22 times its volume 
at 8°*8, and under a pressure of G65 mm *5. It possesses at first 
a feebly ethereal odour, which, after treatment with alcohol and 
sulphuric acid, completely disappeared. ft is not liquified even 
at — 18°, nor at + 3°, under a pressure of 20 atmospheres. Chlo- 
rine does not act upon it in the dark, but when the mixture is 
exposed to diffused daylight the colour of the chlorine quickly dis- 
appears. This gas is identical with that which , is obtained in the 
decomposition of cyanide of ethyl by potassium (1), and by the clcc- 


(!) Annual Report for 1847 and 1848, II, 1ft. 
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trolysis of acetic acid(l). Its formation is explained by the equation 
C 4 ll r J + 1IO + 2 Zn = 2 C 3 H 8 + ZnI, ZnO : Franklarid recommends 
this method for preparing methyl-gas, but advises that not more than 
3*5 grins, of the iodide should be introduced into one decomposition 
tube, in order to prevent the temperature from rising above 180°, and 
that the tubes should be heated within a wooden chamber, which is 
furnished with a glass window, for tile purpose of observing the course 
of the operation. 

If zinc is heated with iodide of ethyl and absolute alcohol, in a 
similar manner, the result is exactly the same, methyl-gas, ether, and 
basic iodide of. zinc being formed (C 4 II 5 I + C 4 H r) 0 2 + 2 Zn = 2 C 2 1I 3 
+ C t H r> 0 + ZnI, ZnO). — Equal volumes of iodide of rthyl and ether 
when maintained with zinc, in a similar manner, at about 150°, 
until the decomposition appeared to have been completed, yielded on 
cooling a thick oily liquid. On opening the tube only a few cubic 
centimeters of gas escaped, but a much more powerful evolution of 
gas took place by treating the residue with water ; in 100 volumes 
the gas contained, independently of an accidental admixture of 
nitrogv ii, 27*7 ethyl, 68*2 methyl, 4*1 elayl. 

Iron, lead and copper, when heated in the above-mentioned 
manner with iodide of ethyl to from 150° to 200°, decompose 
scarcely a trace of the iodide. At about 160° arsenic forms, with 
iodide of ethyl, a blood-red liquid, which on cooling solidifies in magni- 
ficent crystals consisting probably of Asl 3 . On opening the tube 
it was found to be a vacuum, and the crystalline mass, when treated 
with water, yielded no gas. Tin effects the decomposition of iodide 
of ethyl at about the same temperature as arsenic, the liquid iodide 
being slowly converted thereby into a yellow, oily liquid, which 
on cooling became crystalline ; no evolution of gas was observed on 
opening the tube, nor on treating the residue with water. Potas- 
sium decomposes iodide of ethyl at about 130° with facility, and 
forms products of decomposition which correspond with those 
obtained by means of zinc ; the gases, however, which are formed 
invariably contain a portion of hydrogen, derived from the hydrate 
of potassa with which the potassium employed was coated. 

In a notice regarding organic bodies which contain metals, phos- 
phorus, &c., Frankland(2) has farther stated that by acting with 
zinc upon iodide of methyl in the manner above-mentioned, methyl- 
gas is evolved, whilst in the decomposition-tube a white crystalline 
residue remains, which is decomposed on adding water with ignition 
and evolution of pure marsh-gas. When this residue is distilled in 
an apparatus filled with dry hydrogen-gas, it yields a colourless. 


(1) Comp. p. 228 of this Report. 

(2) Ann. Ch. Pharrn. LXXI, 213 ; Chcm. Soc. Qu. J. II, 297 ; Ann. Ch. Phys. [3] 
XXIX, 253 ; J. Pliarm. [3] XVIT, 153. 
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penetrating, and disagreeably smelling liquid, which burns in con- 
tact with the air or oxygen with a brilliant grecnish-blnc flame, and 
formation of dense clouds of oxide of zinc. The vapour of this com- 
pound, mixed with a large quantity of methyl and marsh-gas, does 
not spontaneously inflame ; when heated, however, it burns with the 
characteristic flame, and if a cold surface is held therein a metallic 
layer of zinc is deposited, and is surrounded by a ring of oxide. The 
vapours of this liquid appear to be highly poisonous ; they decompose 
water with the same power as potassium, with formation of 1 equiv. 
of oxide of zinc to 2 equivs. of marsh-gas, proving the composition of 
the liquid to be C 2 H 3 Zn, as confirmed by direct analysis (C 2 lI 3 Zn + 
HO = ZnO + 2 CH 2 ). Frankland proposes for this compound the 
term zinc-methyl, and considers it probable that it is capable of 
combining directly with oxygen, chlorine, &c., and deporting itself 
as a radical. — A corresponding ethyl-compound is formed in the 
decomposition of iodide of ethyl by zinc; zinc-ethyl, C 4 IJ 5 Zn, which 
is formed, is less volatile than zinc-mcthyl, and yields by decomposi- 
tion with water methyl-gas in addition to oxide of zinc (C 4 II 5 Zn-f 
HO = ZnO + 2 C 2 H s ). From the existence of zinc-ethyl Frank- 
land explains the above-mentioned action of water upon the residue 
obtained by the action of zinc upon iodide of ethyl, and also the 
decomposition of the two latter bodies by the presence of water and 
alcohol ; moreover, lie is of opinion that zinc-ethyl is dissolved by 
anhydrous ether without decomposition, and by the subsequent, 
addition of water is transformed into oxide of zinc and methyl-gas. — 
Frankland considers it probable that, in the above-mentioned decom- 
position of iodide of ethyl by arsenic or tin, those metals unite with 
ethyl to form new radicals similar to kakodyl ; in fact, the product of 
decomposition obtained by means of arsenic, possesses an odour 
analogous to that 'of kakodyl. — Iodide of methyl, iodide of ethyl, &c., 
are readily decomposed by phosphorus, and as no gas is evolved, it is 
probable that bases containing phosphorus are formed which are 
similar to those discovered by P. Thenard.(l) — Frankland has 
given a synopsis of the compounds of 1 or more equivs. of hydrogen, 
methyl, ethyl, &c., with 1 equiv. of zinc, arsenic, antimony, or phos- 
phorus. The formation of these compounds he considers to be pro- 
bable, and several of them which are marked with an asterisk * have 
already been prepared. 


Hydrogen- Methyl- Ethyl- Propyl- Butyl- * Amyl- Phenyl- 

series. aeries. aeries. series. aeries. series. series. 


II Zn 
Ho As 
*lf x Sb 
*H S P 


*(C„H 3 ) Zn *(C 4 TJ 6 ) Zn 
nClHAAs (C 4 1 1 6 ) 2 As 
(CjHs)*Sb (C 4 II 5 )xSb 
*(C.,H a ) s P (C 4 II s ) :t P 


(Cf,H ? ) Zn 
(C 0 H.) 2 As 
(C 6 lI 7 )*Sb 
(C«H 7 ) 3 P 


(C 8 H b ) Zn 
(t'Klljds As 
(C„H 9 )xSb 
(C h H 0 ) 3 P 


(C 10 H u )Zn (C, 8 II S ) Zn 
(C w H n ) 2 A8 (C 12 H 6 ) 2 As 
(C I0 H n )xSb (C l2 lI 6 )xSb 
(C,„H 11 ) 3 P (C I2 1I 5 ) 3 P 


(1) Annual Report for 1847 and 1848, I, 497. 
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Binoxlsnipiiocariionate of Ethyl. — Desains(l) had obtained a com- 
pound C g H 5 S 4 0 3 as the only product of the action of iodine upon 
xanthatc (xanthogenate) of potassa. Debus(2) has investigated the 
action of ammonia upon this compound. In order to prepare it. 
Debus recommends the employment of xanthate of potassa or of 
oxide of lead ; the former he prepared according to the method of 
Sacc(3), and the latter by the following process : — To a solution of 
potassa in spirit of wine a quantity of bisulphide of carbon and 
hydrated protoxide of lead corresponding to the potassa employed is 
added, and the whole left from 6 to 8 hours, with frequent agitation. 
After this time has elapsed, a mixture is obtained of sulphide of 
lead with large colourless crystals of xanthate of lead ;* another portion 
of the latter is held in solution, and is separated from the filtrate on 
addition of water in long colourless needles. For the composition of 
xanthate of lead, Debus confirmed the formula PbO, C 6 H 6 S 4 0; the 
salt is insoluble in cold water, alcohol, and ether. It is decomposed 
by boiling water with separation of sulphide of lead, sulphide of ethyl^ 
and probably dithionic acid. By dilute nitric acid it is transformed, 
alter several hours, into a fatty substance, and by long contact or by 
concentrated acid into a yellow oil and sulphate of lead; it is not 
blackened by liydrosulphuric acid. At 122° the decomposition of 
this compound commences, and at 1 10°(4) a yellow oil distils over 
which possesses a variable boiling-point and is unaccompanied by the 
evolution of gas, whilst sulphide of lead remains behind and amounts 
in. weight to half.tliat of the salt employed. — When xanthate of lead 
is suspended in ordinary spirit of wine, and iodine is added until the 
liquid remains permanently brown, the solution becomes clear and 
colourless after the removal of the excess of iodine by a portion of 
xanthate of lead; if this liquid is now mixed with an equal volume of 
water and allowed to stand for 10 or 12 hours at a temperature of 
about 12° the compound discovered by Desains crystallises out. 
This compound, which Debus terms binoxisulphocarbonate of ethyl , 
crystallises in small white prisms which may easily be purified from a 
small portion of iodide qf lead by recrystallisation. In preparing 
binoxisulphocarbonate of ethyl from xanthate of potassa the alcoholic 
liquid, after treatment with iodine, may immediately be diluted with 
water and allowed to remain at a temperature of 12°. By employing a 
concentrated alcoholic solution of xanthate of potassa, binoxisulpho- 
carbonate of ethyl, after diluting its solution with water, separates as 


(1) Annual Report, for 1847 and 1848, II, 18. 

(2) Ann. Ch. Pharm. LXXII, 1; Laur. and Gerh. C. R. 1850, 50; Chem. Gaz. 


(3) Ann. Ch. Pharm. LI, 345; Berzelius’ Jahrcsber. XXV, 771. 

(4) Couerbe (Ann. Ch. Pharm. XL, 49C) is stated to have obtained 8 per cent of 
gas in this manner. 
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a yellow oil which becomes crystalline after several hours. Uinoxi- 
sulphocarbonate of ethyl crystallises from dilute solutions in white 
concentrically-grouped shining prisms, frequently distorted to tables : 
its taste resembles that of mustard. It fuses at 28° to a yellowish 
peculiarly-smelling oil which only slowly resolidifies; after it has 
been heated from 100° to 120° the liquid does not crystallise again 
on cooling; and if it is heated to 160° it begins to decompose, as 
has already been stated by Desains. In the process of preparation 
this compound may be obtained as an uncrystullisablc liquid by the 
too rapid addition of iodine, which raises the temperature too high. 
The composition of this body Debus found to be C fi lI 5 S 4 0 2 , which 
is the same as 'that at which Desains arrived. The former, how- 
ever, writes the formula C 4 11 6 0, C 2 S 4 0. It dissolves readily in ether 
and in anhydrous alcohol. Debus considers it probable that, on 
heating chloride of copper with xanthate of potassa, there is first of 
all formed a compound which is isomeric with binoxisulphocarbonate 
of ethyl. It is known that in this manner Zeise(l) obtained as tile 
final result a compound of the composition of sulphocarbonate of 
ethyl. If the liquid, after treating the alcoholic solution of xanthate 
of potassa with chloride of copper, be filtered from the xanthate of 
suboxide of copper which is formed, and the filtrate mixed with water, 
an oily body is found to be precipitated. This substance dissolved in 
alcobol, but could not be crystallised even at 0° ; in its other proper- 
ties, however, it agrees with binoxisulphocarbonate of ethyl. 

When dry ammoniacal gas is passed into an alcoholic solution of 
binoxisulphocarbonate of ethyl, the liquid speedily becomes warm and 
cloudy with deposition of sulphur. As soon as the separation of 
sulphur has ceased, the current of gas is interrupted, the solution 
being then filtered, and the filtrate evaporated to dryness in vacuo . 
The residue effloresces almost entirely, and forms small clustered 
needles of xanthate of oxide of ammonium which are mixed with an 
oily body termed wantliogenamide . The latter may be removed by 
ether which after being evaporated leaves an oil possessing a garlic- 
like odour, and solidifying gradually at a -temperature below 28°. 
2 cquivs. of binoxisulphocarbonate of ethyl and 2 equivs. of ammonia 
yield 2 equivs. of sulphur, 1 equiv. of xanthate of oxide of am- 
monium (N1I 4 0, C 4 H 5 0, 2 CS 2 ), and 1 equiv. of xanthogenamide 
(C 6 H 7 NS 2 0,). 

The aqueous solution of xanthate of oxide of ammonium may be 
evaporated to dryness in vacuo without decomposition : by sponta- 
neous evaporation in the air a small portion of the salt decomposes 
with formation of sulphocyanide of ammonium ; in the water-bath the 
salt evaporates with the aqueous vapours. The crystals of the salt 


(1) Kongi. Danske Vidensk. Selskabs naturvidensk. A f hand]. VI. 
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arc lustrous, similar to those of urea, and when dried in vacuo over 
sulphuric acid have the composition NII 4 0, C 4 H 5 0, 2 CS^. If the 
salt be boiled for a short time only with ammonia it does not appear 
to be altered, but when left in contact for several days a small quantity 
of sulphide and sulphocyanide of ammonium are formed. With 
sulphide of ammonium the salt is decomposed either by ebullition or 
by lengthened contact with the formation of products which have not; 
been farther investigated, but which are free from sulphocyanide of 
ammonium. When heated in a small tube a white sublimate is 
formed, together with sulphide of ammonium, a yellow, oily body, 
and probably also sulphocarbonate of ammonia, whilst a trifling 
black residue remains. I5y keeping the salt either iii solution or in 
the dry form it decomposes with loss of ammonia. 

x an tii often amide. — The preparation of xan thogen a m i c/e has been 
described above. The oily residue of the ethereal solution, which 
soon solidified, was obtained in large crystals of perfect purity from 
the solution in a small quantity of alcohol. If it is iutended to 
prepart? only xanthogenamide, it is sufficient to evaporate the alcoholic 
solution of binoxisulphocarbonate of ethyl, which has been treated 
with ammonia, in a water-bath, and to extract from the residue by 
means of water a small quantity of xanthatc of oxide of ammonium 
which it still contains. When binoxisulphocarbonate of ethyl is 
treated with solution of ammonia for several days in the cold, or for 
5 or 6 hours at from 60° to 70°, it dissolves with decomposition and 
separation of sulphur. The solution acquires a dark yellowish-brown 
colour in consequence of the formation of polysulpliide of ammonium, 
and contains, in addition to xanthogenamide, xanthatc of oxide of 
ammonium, or if digested for a longer* period with excess of ammonia 
it contains the decomposition-products of the latter compound. On 
passing dry ammoniacal gas over dried binoxisulphocarbonate of ethyl 
at about 70°, the volatile products which arc formed are bisulphide 
of carbon, sulphocarbonate of ammonia, sulphocyanide? of ammonium, 
and sulphide of ammonium, whilst xanthogenamide, sulphur, and the 
greater part of the sulphocyanide of ammonium remain as residue. 
Xanthogenamide crystallises in monoelinomctric pyramids + P. — P 
with 0 P ; with a perfect cleavage parallel to the plane 0 P ; the 
plane angles of 0 P are almost 90° ; OP: — P = 1 18° ; 0 P : + P = 105°. 
The crystals, when dried in vacuo over sulphuric acid, have the com- 
position C 6 H 7 NS 2 0 2 ; they contain 2 equivs. of liydrosulphuric acid 
less than xanthatc (xantliogenate) of oxide of ammonium, hence 
l)ebus has termed them xanthogenamide. The crystals fuse at 
about 36°, are not easily soluble in water, but are readily soluble in 
alcohol and ether. The solutions of this compound are neutral and 
not precipitated by the majority of metallic salts ; precipitates, how - 
ever, are produced by bichloride of platinum and by protochloride of 
mercury. The precipitate produced in the alcoholic solution by 
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bichloride of platinum is yellow and crystalline, and is represented 
by Debus by the formula PtCl 2 , C 6 Il 7 NS 2 0 2 + PtCl, C 6 H 7 NS 2 O s . 
Protoxides of mercury, silver, and lead decompose xanthogenamidc 
with formation of a metallic sulphide and evolution of a body which 
powerfully affects the eyes ; when the filtered liquid is distilled a 
portion of a neutral compound passes over, which cannot be 
separated, whilst in the residue there remains a small quantity of an 
ammonia-salt whose acid, after being set free by sulphuric acid, 
evolves the odour of cyanic acid. Concentrated sulphuric acid dis- 
solves xanthogenamidc, which may again be precipitated from its 
solution by water; when the solution is heated or allowed to stand 
for some time it evolves, without being blackened, a large quantity 
of sulphurous acid, and there remains in the solution, besides sul- 
phuric acid, an acid which forms a soluble baryta-salt. Potassa- 
solution and baryta-water decompose xanthogenamidc at the boiling 
temperature into alcohol and hydrosulphocyanic acid. — On submitting 
xanthogenamidc to distillation it evolved a gas at 110°, and at 175° 
the fused mass entered into ebullition ; by gradually depressing the 
temperature to 152° a colourless liquid possessing the odour of mer- 
captan and cyanic acid passed over and assumed a darker colour by 
exposure to light. This liquid, which is insoluble in water, but 
miscible with alcohol and with ether, exhibited on rectification a 
boiling-point varying from 50° to 230°. Its alcoholic solution 
yielded with protochloride of mercury a considerable precipitate, 
becoming crystalline in contact with the mother-liquor, and* for 
which Debus has adduced the formula C 4 H 5 S, HgS-f llgCl. In the 
distillation of xanthogenamidc at the above-mentioned temperature 
there remained as residue a greyish-white mass which yielded 
crystals of cyanuric acid when recrystallised from the smallest possible 
quantity of hot alcohol. — Debus moreover adds, as the result of 
continued investigations, that xanthogenamidc is probably to be con- 
sidered either as C,H,0, CNH 2 0, CS 2 , or as C.ll.O, CNH 2 0, 

co 2 +c 4 h 5 s, cnh 2 s, cs 2 . 

Salicylate of Oxide of Ethyl. — Cahours(l) has prepared from 
salicylate of oxide of ethyl the substitution-product C JS H 8 Cl 2 O r) . If 
chlorine be passed into the ether heated to 100°, the liquid finally 
solidifies to a mass which, after being pressed between bibulous paper 
and recry stalliscd from alcohol, forms beautiful colourless tables of 
the above-mentioned composition. — Fuming nitric acid yields with 
salicylate of oxide of ethyl anilate of oxide of ethyl (2) ; on the other 
hand a mixture of fuming sulphuric and nitric acids yield therewith 
a compound C 18 H 8 (N0 4 ) 2 0 6 . This substance crystallises from boiling 


(1) Ami. Ch. Phys. [3] XXVII, 461; J. Pr. Chcm. XLIX, 281 ; Compt, Rend. 
XXVIII, 586 (in abstr.) ; Instit. 1849, 145; J. Pr. Chem. XLVI1, 417. 

(2) Ann. Ch. Phys. [3] X, 360 ; Berzelius’ Jahresber. XXV, 767. 
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alcohol in yellowish-white plates, and, in the same manner as salicy- 
late of oxide of ethyl, it forms with alkalies soluble and crystallisable 
compounds ; by ebullition w ith caustic potassa it is decomposed into 
alcohol and dinitrosalicylate of potassa. 

Phenetoie. — When the perfectly dried compound of salicylate of 
oxide of ethyl with baryta is subjected to dry distillation a residue of 
carbonate of baryta remains, and a colourless liquid passes over; this 
liquid, which Cahours terms phenetoie^ 1), is purified by washing 
with alkaline water, drying with chloride of calcium, and rectifying 
it. The composition of this substance is C 16 H 10 O 2 ; it is lighter than 
water, boils at 172°, being 20° higher than the boiling-point of 
an i sole (comp. p. 278), from which it differs by C 2 l'I 3 * ; it is insoluble 
in w T ater and readily soluble in alcohol and in ether. It is not 
altered by solution of potassa, but in concentrated sulphuric acid it 
dissolves with formation of a conjugated acid which yields a soluble 
and crystallisable salt with baryta. Chlorine and bromine form 
with it crystalline substances which have not yet been accurately in- 
vestigated. 

If phenetoie is gradually mixed with an equal volume of fuming 
nitric acid a violent fiction takes place; on adding water to the 
reddish liquid which is thus forngul a brown oil is separated; this oil 
is washed with alkaline water, thou with pure water, and finally 
distilled. The boiling-point rises during the distillation ; the first 
portion which distils is probably nitrophenetole (C 16 H 9 (N0 4 )0 2 ), 
whilst that which passes over last becomes crystalline, and is dinitro- 
phenetole (C 10 H 8 (NO 4 ) 2 O 2 ). The latter is obtained in a state of 
purity when the mixture of phenetoie with an equal volflrne of 
fuming nitric acid is allowed to boil for some minutes until the 
colour of the mixture becomes of a bright yellow ; the oil which 
separates, on addition of w ater, is left to solidify, and the solid and 
w ashed mass is recrystalliscd from boiling alcohol. JDinitrophenetole 
thus prepared forms yellow needles similar to dinitranisole (page 
278) ; when carefully heated they sublilne w ithout leaving a residue ; 


(1 ; The same compound has been obtained in a similar manner by Baly, who terms 
it salithole (Chem. Soc. Qu. J. II, 28 ; Ann. Ch. Pharm. LXX, 209 ; J. Pr. Cliem. XLVI1, 
419). lie found that salicylate of ethyl (boiling-point 229°*5, sp. gr. 1*097) may be heated 
to perfect decomposition by contact with anhydrous baryta, and that it is advisable to add 
the salicylate of ethyl to the baryta only gradually, and in small quantities at a time. 
The compound of salicylate of ethyl with baryta yielded on distillation a brown liquid, 
consisting of phenetoie (salithole) and phcnole (phenylic acid), the latter being separable 
by water. For pure phenetoie (salithole) he also found the composition C lti H I() () 2f and 
the boiling-point 175°. By the action of chlorine upon this substance he obtained a 
viscid mass which, after some weeks, exhibited an inclination to crystallise. By the 
action of bromine he obtained a heavy oil, which slowly solidified, and consisted of a 
mixture of several substitution-products. With fuming nitric acid he obtained the 
compound Ci l .II 8 (N0 4 )«0 a , probably contaminated with C lti H 7 (N0 4 ) 3 0 2 . This com- 
pound, which has also been prepared by Cahours, Baly terms dinitrosalithole. 
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but if more quickly heated they are decomposed with ignition, and 
leave a residue of carbon behind. — By passing sulphuretted hydrogen 
and ammonia into an alcoholic solution of dinitrophenctolc a base is 
formed with deposition of sulphur. This base, which Cahours terms 
nitrophenetidine, crystallises from its alcoholic solution in brown 
needles similar to nitranisidinc (page 279), and has the composition 
^ifl^io(N0 4 )N0 2 . It forms crystallisable salts with sulphuric and 
hydrochloric acids, and deports itself with chloride of benzoyl in the 
same manner as nitranisidinc. 

Hydrate of Oxide of Amyl. — It appears from Reynold s , s(l) in- 
vestigations, of which only a short note has yet been published, that 
on passing the vapour of fusel-oil through a red-hot tube, a mixture 
of gases is formed which possesses an aromatic odour and varies in 
composition according to the degree of heat employed, whilst a por- 
tion of carbon is deposited. If the decomposition is effected at a 
dull red heat, the gaseous mixture is found to contain principally a 
gas of the composition C c ll 6 , and hydrogen ; Reynolds proposes to 
term the former propylene. When the mixture of gases is passed 
into bromine, a heavy compound is formed, boiling at 145°, and of 
the composition C n II ( .Br 2 ; this substance, vqfcich is analogous to 
bromide of elayl, exhibits a similar comportment with solution of 
potassa. Propylene forms with chlorine a compound corresponding 
with chloride of elayl (oil of olefiant gas), having the composition 
C f H 6 Cl 2 , and boiling at 103°; ’it is only with difficulty obtained free 
from compounds containing a larger proportion of* chlorine. 

Oxide of Amyl. — Malaguti(2) has studied the action of chlorine 
upon Balard's amylic ether (oxide of amyl), under the influence of 
solar irradiation and of elevated temperatures. The product ob- 
tained, after the completion of the operation, imparted strongly- 
acid properties to water; and the aqueous solution thus formed 
yielded, on evaporation in vacuo , a considerable quantity of chlor- 
acctic acid. — The product, after being washed with water, was treated 
with an alcoholic solution of potassa ; as soon as heat was applied a 
violent action took place, accompanied by a blackening of the mix- 
ture and the formation of a large quantity of chloride of potassium. 
On adding water to the alcoholic liquid a dark-coloured oil slowly 
separated, and when allowed to remain , at rest deposited sesqui- 
chloride of carbon (C 4 C1 6 ), which generally appeared to be a mixture 
of different compounds. The alcoholic liquid, diluted with water, con- 
tained valeric acid and its chlorinated products of substitution. The re- 
maining liquid on which potassa produced no farther action, consisted 
chiefly of sesquichloride of carbon and chloraldchyde (C 4 C1 4 0 2 ). Ma- 
lagu ti believes that the two latter substances are the principal products 

(I, R Pharm. [.1] XVI. .1!)!) ; Ann. ( h. Pharm. T.XXI, 11!) (in part). 

(2 Ann. Ch. Pfavs. f.1] XXVII, 117; .1. Pr. ( hem. XI, IX, 2!>1. 
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of the decomposition of the simple ethers, in which all the hydrogen is 
replaced by chlorine, when subjected to an excess of chlorine. 

Cyan ate of Amyl. — Wurtz (1) has prepared cyanate of amyl, by 
distilling 2 parts of sulpliamylate of potassa with 1 part of cyanate 
of potassa. If mercury be added to effect a more equal distribution 
of heat, the mixture may be rapidly distilled over an open fire. The 
distillate is oily, and when a considerable quantity of cyanate of 
amyl is present, it is pretty fluid ; the cyanate of amyl boiling at 
about 100°, is separated by rectification from the less volatile oily 
substance. Cyanate of amyl dissolves in an aqueous solution of 
ammonia, and on evaporating the solution, a compound is obtained 
of the composition C 12 1J 14 N 2 0 2 , which crystallises in’ long plates, and 
is termed by Wurtz amylo-nrea . — We may here call to mind that 
Wurtz terms the compound C 4 IT fi N 2 0 2 acetyl-urea, and G 0 Il 8 N 2 O 2 
metacetyl-urea , as was mentioned in the Annual Report for 1847-8, 
11,9,1*9. 

Medlock(2) has published investigations upon various com- 
pounds of the amyl-series. The hydrated oxide of amyl employed 
in Ins experiments had been obtained in the distillation of corn-spirit, 
and contained only spirit of wine and water, from which it was 
separated in the ordinary manner. 

Suipiiocyanide of Amyl. — Medlock prepared sulphoeyanide of 
amyl, which had previously been obtained in an impure state by 
O. Henry, jun.(3), by distilling an intimate mixture of 2 parts of 
sulpliamylate of lime with 1 part of sulphoeyanide of potassium, 
rectifying the oily liquid which distilled over with water, drying 
with chloride of calcium to remove the last traces of water, which it 
retained most pertinaciously, and subsequently rectifying it several 
times. Medlock found it necessary to dry the two salts as much, as 
possible, in order to avoid a strong intumescence. Sulphoeyanide of 
amyl, C 10 H n C 2 NS 2 , thus obtained, is a liglit-yellow oily liquid, 
which becomes darker by exposure to the air ; it is miscible with 
alcohol and ether, nearly insoluble in water, and lias a constant 
boiling-point of 197°. — If sulphoeyanide of amyl be repeatedly dis- 
tilled with nitric acid until it has disappeared, and the nitric acid be 
expelled from the residue by evaporation on a water- bath,, a red 
liquid possessing a garlic odour remains behind. This liquid con- 
tains hyposulphamylic acid , winch forms a crystallisable lead-salt, 
and from which the acid may be separated by hydrosulpliufic acid. 
The aqueous solution of hyposulphamylic acid, when evaporated in a 
water-bath, left the acid as a colourless liquid, which in vacuo over 
sulphuric acid w r as slowly converted into a granular, crystalline mass, 
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(1) lnstit. 1849, 258. 

(2) Cticm. Soc. tjii. J. I. 368; Ann. Cli. Pliarm. IA1X, 211. 
(31 Annual Report for 1847 anil 1818, 11, 26. 



296 


ORGANIC CHEMISTRY. 


cyanide of deliquesced when exposed to the air. Hyposulphamylic acid 

»myi- is decomposed when heated ; it corresponds to hyposulphomcthylic 
acid(l), and to hyposulphethylic acid(2), which have been de- 
scribed at a former period. It forms salts of the general formula, 
RO, C 10 H n S 2 O 5 (3). The baryta-salt crystallises in readily-solublc 
lustrous scales, the cop])er-salt in plates, and the lead-salt in readily- 
solublc, silky needles ; all three salts are free from water of crystalli- 
sation. 

Cbloro carbon ate,' and Carbonate of Amyl. — Hydrated oxide of amyl 
absorbed phosgene-gas with great avidity, and with considerable 
development of heat, 1 grm. absorbing about 1 litre of gas. When 
perfectly saturated, a large quantity of hydrochloric acid was evolved, 
and the yellow liquid separated into two strata, the lower of which 
consisted of accidental w ater, strongly impregnated with hydrochloric 
acid. The upper stratum, which possessed a disagreeable odour, was 
agitated w ith an equal volume of water, separated by a pipette, and 
digested with protoxide of lead, in order to remove every trace of 
hydrochloric acid. When dried over chloride of calcium and dis- 
tilled, the liquid blackened, and evolved a large quantity of carbonic 
and hydrochloric acid, whilst the boiling-point rose rapidly from 
150° to 224°. The last portion of the distillate, boiling at 224°, is a 
liquid of an agreeable odour, which has the sp. gr. 0*9144, and the 
composition C ]1 II 11 O 3 = C 10 lI 11 O, C0 2 . It is carbonate of amyl, as 
was proved also by its deportment with an alcoholic solution of 
potassa, with which it immediately formed hydrated oxide of amyl 
and carbonate of potassa. Mcdlock is of opinion that cliloro- 
carbonatc of amyl is the first product formed by the action of 
phosgene-gas upon hydrated oxide of amyl (C 10 lI u O, HO + 2 COC1 
=JICl4-C 10 lI u O, C 2 C10 3 ) ; this compound, however, in the pre- 
sence of water, is immediately split into hydrochloric acid, car- 
bonic acid, and carbonate of amyl (4) (C 10 lI n O, C 2 C10 3 + 110 = 
C I0 H n O, C0 2 -t- HC1 + C0 2 ). If the above-mentioned disagreeably- 
smelling stratum of liquid was not washed with water, but irnme- 


(1) Annual Report for 1847 and 1848, II, 4. 

(2) Annual Report for 1847 and 1848, II, 16. 

(3) In a note to Med lock's paper, A. W. Ilofmann considers it probable that hvposul- 
phamylic acid may be identical with sulphamylo-sulpliuric acid. To represent the compo- 
sition of the baryta-salt of the latter acid, Gerathcwohl and Erdmann, and likewise 
O. Henry, jun., gave the formula BaO, CmJIjjS/), + HO = BaO, C 10 II I2 S 2 O 6 . The 
former chemists (J. Pr. Chem. XXXIV, 447) prepared the acid by the action of nitric 
acid upon amyl-mercaptan. O. Henry, jun. (Annual Report for 1847 and 1848, II, 
26) obtained it by treating bisulphide, or sulphocyanidc of amyl, with nitric acid. 

(4) In a note to Medlock’s paper A. W. Ilofmann states, that according to some 
experiments made by Bloxam the .chlorocarbonate of ethyl suffers, when distilled with 
water, an analogous decomposition, which, however, is imperfectly accomplished even 
after repeated distillation ; a circum stance which prevents this reactiou being employed 
as a convenient method of preparing the carbonate of ethyl. 
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cliately freed from hydrochloric acid by protoxide of lead, and 
distilled, the quantity of water which was produced by this method 
of purification was sufficient to cause the same decomposition into 
carbonate of amyl. Medlock, however, believes that chlorocarbo- 
nate of amyl actually exists, especially as the crude product of the 
action of phosgene-gas upon hydrated oxide of amyl, when treated 
with an alcoholic solution of ammonia, yielded a white precipitate of 
chloride of ammonium, and a white substance which was unctuous to 
the touch and resembled spermaceti. This substance is almost 
insoluble in water, and appears to be amylo-urethane — a body in the 
amyl-series corresponding to urethane (carbamate of ethyl), which is 
formed by the action of ammonia upon chlorocarbonate of ethyl. 

Amyio-u retban e.— In reference to the latter point, Medlock has 
subsequently (1) published the following details : — Pure hydrated oxide 
of amyl was introduced into a large glass balloon filled with dry phos- 
gene-gas. A portion of the ambcr-colourcd liquid was immediately 
distilled in a dry retort ; it entered into ebullition at 1 80°, the 
boiling-point rapidly rose to 224°, where it remained pretty constant. 
The liquid which passed over at this temperature, as well as the 
residue remaining in the retort which was mixed with carbonaceous 
matter, was no longer solidified by ammonia ; hence it appears that 
chlorocarbonate of amyl is likewise, decomposed by heat alone, into 
carbonate of amyl. — The portion of the amber-coloured liquid which 
was not heated, entered into ebullition when mixed with an aqueous 
solution of ammonia ; the oily liquid floating upon the surface solidi- 
fied on cooling to a crystalline mass, which was purified by pressure 
between bibulous paper, and by washing with water. This com- 
pound is amylo-urethane , or carbamate of amyl C,2H )s NO t — 
C 10 lI n O, C 2 NH 2 0 ;5 . It is soluble in alcohol, ether, and in boil- 
ing w 7 ater, and crystallises from the latter solution, on cooling, in 
satiny iridescent needles ; it fuses at 60°, and volatilises without 
decomposition at 220°. When distilled with caustic baryta, it is 
decomposed, with formation of ammonia, * carbonic acid, and an 
oily product, which has the odour and boiling-point of hydrated 
oxide of amyl. • Amylo-urethane is perfectly dissolved by sulphuric 
acid in the cold, and even after several days it is not decomposed ; 
it* may be separated again on addition of water; if, however, the 
solution is heated the compound is converted into sulphamylic acid 
and ammonia, with evolution of carbonic and sulphurous acids. 

In connection with this subject, Wurtz(2) calls to mind that he 
had prepared urethane by the action of liquid chloride of cyanogen 
upon alcohol (3). lie had found that by acting upon hydrated oxide 
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(1) Cbem. Soc. Qn. J. II, 212; Ann. Ch. Pliarm. LXXI, 104. 

(2) J. Pharm. [3] XVII, 79. 

(3) Coinpt. ltcnd. XXII, 503 ; J. Pr. them. XXXVIII, 228. 
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oils. 


of amyl with liquid chloride of cyanogen, amylo-nrcthane is readily 
formed in quantity ; he likewise found it to possess the same com- 
position, as has been assigned to it by Mcdlock. 


Ethereal Oils. — "Regarding a lengthened investigation of Zcllcr(l) 
on ethereal oils, their colour, odour, taste, consistence, deport- 
ment towards light, heat and cold, sp. gr., reaction upon litmus, 
deportment with iodine, nitric acid, sulphuric acid, and chromate 
of potassa, alcoholic solutions of potassa and ammonia, their solu- 
bility in alcohol, their adulterations, &c., we must refer to the 
original memoir. 

Hitter Aimomi-oli. — In opposition to his earlier views(2), Lc- 
pagc(3) now admits that bitter almond-oil, and hydrocyanic acid, 
are for the most part formed by the action of cold or lukewarm 
water upon the leaves of bitter laurel. On adding the leaves to 
boiling water, the distillate is found to contain no trace of oil and 
but little hydrocyanic acid; but on digesting the same leaves with 
cold water and subsequently distilling, large quantities of both are 
contained in the distillate. — Guibourt(-l) asserts that lie has deci- 
sively proved that neither hydrocyanic acid nor oil exist in the 
fresh and perfect leaves of the bitter laurel. 

B. Quadrat(5) lias investigated the products which arc formed 
by the action of bisulphide of carbon and ammonia upon bitter 
almond-oil. On mixing these two compounds, two layers arc formed ; 
the upper one gradually acquires a red colour, and when mixed with 
acid evolves hydrosulphuric acid, whilst a yellow substance, soluble 
in potassa, is deposited. In the lower stratum colourless crystals, 
generally of a granular appearance, are formed, and arc again dis- 
solved if allowed to remain a considerable time in the mother-liquor. 
These crystals are obtained in a state of purity by pressure between 
paper, and washing them with ether; they are readily decomposed, 
and become yellow when exposed to the air ; they are possessed of 
a peculiar odour and bitter taste. Quadrat considers this com- 
pound to be C 1G H 5 NS 2 , and in reference to its deportment with 
sesquichloride of iron, terms it sulphocyanide of benzoyl . When 
brought into contact with sesquichloride of iron sulphocyanide of 
iron is formed, whereby the liquid acquires a blood T red colour; if 
heated, bitter almond-oil distils over. According to this decomposi- 
tion, which Quadrat represents by the equation 3C l6 II 6 NS 2 + 


(1) Jabrb. Pr. Pliarra. XVIII, 1, 73, 153, 217, 281, 353 ; XIX, 1, 65. 

(2) Annua] Report for 1847 and 1848, II, 34. 

(3) J. Pharm. [3] XV, 274. 

(4) J. Pharm. [3] XV, 276. 

(5) Ann..Ch. Pharm. LXXI, 13. 
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Fe 2 Cl 3 + 6 HO = Fc 2 , 3 CyS 2 + 3 II Cl + 3 C 14 II r 0 2 , the crystallised 
body may be regarded as C l6 IJ 5 NS 2 , a compound of sulphocyanogen 
with the carbohydrogen C U H 5 , which Quadrat considers to 
be the radical of the benzoyl- series. Its formation is explained by 
the equation 2 CS 2 + 3NIL + C u H fl 0 2 = C J6 II 5 NS 2 + 2 N II 4 S + 2 HO. 
— When boiled with alcohol, sulphocyanide of benzoyl, with the 
co-operation of the elements of water and assimilation of oxygen, 
is split into carbonic acid, ammonia, liydrosulphuric acid, sulphur, 
and a white compound, which is deposited in plates, and for which 
Quadrat has adduced the formula C 5r lI 24 N„S-(4C 16 H r NS 0 + 
12HO + 40==C 56 H ?4 N 2 S ri + 2NH 3 + 2HS + 8CC5 2 +S). If a hot 

alcoholic solution of sulphocyanide of benzoyl be mixed with a little 
ammonia, and a sufficient quantity of water be added to cause a 
permanent turbidity, a white powder is separated on cooling. For 
this compound, which is insoluble in water, and is decomposed by 
alcohol, Quadrat has adduced the formula C 56 H 2(5 N 2 S 5 , differing 
from the preceding only by 2 cquivs. of hydrogen. Both these 
bodies still require a more careful investigation, in order to esta- 
blish their chemical constitution. — At 120° sulphocyanide of ben- 
zoyl fuses, and is split into bisulphide of carbon, ammonia, and 
bitter almond-oil, part of which distils over undecomposed; at 
1 50° the contents of the retort become very liquid, and the evolu- 
tion of gas ceases. At a temperature of from 210° to 220° a small 
quantity of a substance, crystallising in needles, passes over; if the 
application of heat be now interrupted, and the yellowish residue 
after it has become cold be treated with alcohol, a crystalline com- 
pound remains undissolved, whilst another yellow, resinous compound 
is taken up in solution. The first of these substances, which is 
insoluble in alcohol, according to the statements of Quadrat, closely 
approximates in its properties to the nitride of benzoyl, C 14 II 5 N, 
which lias been described by Laurent; it contains, however, 1 equiv. 
of carbon more, and its formula is C 1S H 5 N, according to which the 
formation of this body from sulphocyanide of benzoyl is explained 
by the simple elimination of bisulphide of carbon. The resinous 
product of decomposition, which was- soluble in alcohol, could not 
be obtained in a state of purity. — Proceeding from the fact of the 
existence of the sulphocyanogen-compound C lf) H 5 N, Quadrat has 
arrived at the same expression for the constitution of amygdalin as 
Wohler, whose views have already been detailed in the Annual 
Report for 1847 and 1848, II, 117. 

nose-oil. ii&vendcr-oii. — Guibourt(l) has published some obser- 
vations regarding the means of recognising the purity of rose-oil ; 
and Bcll(2) upon the preparation of lavender-oil. 

(1) J. I’iiami. [;*] X\\3J;»; Arch. Pliarm. [2] LXI. 321. 

(2) i’harm. J. Trans. VIII, 27ft: J. Chim. Med. [3] V, tS7. 
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Rue-oil. 


Rue-oil. — R. Wagner(l) states that on heating a mixture of cod 
liver-oil and concentrated sulphuric acid with an alkali, a pene- 
trating odour is evolved resembling that of rue-oil, and that on 
distilling with water a very small quantity of a bright-yellow oil 
passes over, which possesses this odour, boils at 300°, and is lighter 
than water. Amongst the volatile fatty acids of cod liver-oil, he 
found butyric, and capric acid ; and moreover, he re-states the fact, 
that rue-oil may be considered as the aldehyde of capric acid(2). 
A mixture of cod liver-oil and sulphuric acid, saturated with lime, 
which had been allowed to stand several days previous to being dis- 
tilled, yielded a milky distillate possessing the odour of crisp mint. 

Furfuroie. — Do bcreiner(3) has published some observations con- 
firmatory of F ownes* and Cahours* statements (4) i*egarding 
furfuroie. 

Volatile on of Horse-Raddish. — On investigating the pungent 
ethereal oil of fresh horsc-raddisli root, Winckler(o) has found that 
the unsliced roots lose tlicir pungency, when heated in a water-bath for 
some hours with spirit of wine, in such a manner as to allow the 
volatilised spirit to return to the vessel. The portion of spirit of 
wine which first passed over was devoid of pungent taste, and was 
also free from ethereal oil. These roots, when sliced and boiled 
with the same spirit of wine, yielded a liquid which deposited on 
evaporation a dirty-green fat ; the filtrate from this substance yielded 
on evaporation a brownish-yellow residue, from which alcohol of 
80 per cent dissolved a brownish-yellow, amorphous body, and left 
behind a portion of sugar. The former substance, when dissolved 
in water, and treated with myrosine from mustard, and more espe- 
cially when mixed with a very small* quantity of an alkali, soon 
evolved a quantity of pungent oil of horse-raddish. — On agitating 
the above-mentioned brownish-yellow residue with alcohol, and 
decanting the liquid, a white pulverulent substance may be separated 
from the smeary residue. According to Wincklcr, the first is a com- 
pound of uncrystallisable sugar and potassa, and probably existed in 
combination with myronic acid in the horse-raddish. The latter, when 
dissolved in water, immediately forms with myrosin pungent horse- 
raddish-oil, but still contains a portion of sugar and potassa. Winck- 
ler moreover states, that a preparation similar to the above-mentioned 
sugar-potassa compound may be obtained by agitating for some time 
a portion of Dutch syrup with eight times its weight of absolute 
alcohol, decolourising the alcoholic solution with animal charcoal, and 


(1) J. Pr. Cbem. XLVI, 155. 

(2) Annual Report for 1847 and 1848, II, 42. 

(3) Arch. Pharm. [2] LVIII, 1 ; J. Pr. Chem. XLVI, 167. 

(4) Annual Report for 1847 and 1848, II, 50. 

(5) Jahrb. Pr. Pharm. XVIII, 96 ; Chem. Gaz. 1849, 421. 
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mixing it with a solution of potassa in alcohol. White sugar-potassa 
separates, and, in the absence of free potassa, dissolves in hot alcohol 
without decomposition ; but when exposed to the air, it is rapidly 
decomposed. Regarding the preparation of myronic acid from horsc- 
raddish, Wincklcr(l) moreover states, that the best method is to mix 
well -washed yeast with the residue of the alcoholic extract of horsc- 
raddisli, after it has been repeatedly treated with absolute alcohol. 
By this process the sugar is destroyed by fermentation, and the 
liquid then yields on evaporation a brownish-yellow, syrupy mass, 
containing, according to Wincklcr, acid myronate of potassa, and 
forming a pungent oil with myrosin. — These statements render a 
more comprehensive investigation, leading -to more definite results, 
highly desirable. 

AsKafwtida-oii. — Hlasiwctz(2) lias investigated the oil of assa- 
foetida. — Assafeetida of commerce contains a gummy body, a resin, 
and a volatile oil • the two latter constituents are dissolved by strong 
spirit of wine. The largest quantity of oil, amounting at most 
to half an ounce from a pound, is obtained from assafeetida by 
distilling the pulverised gum with water, in a glass vessel heated in 
a bath consisting of a solution of salt. The oil which passes oyer 
is pale-yellow, mobile, and has a powerful odour; it dissolves \rith 
facility in spirit of wine and in ether, and likewise in considerable 
quantity in water. The oil is neutral to test paper, and, like the 
crude assafeetida, evolves on long standing a large quantity of hydro- 
sulphuric acid. It does not even partially solidify when placed in a 
freezing mixture; it boils at from 135° to 140°, being thereby decom- 
posed with evolution of hydrosulphuric acid. On standing for 
some time exposed to the atmosphere, it becomes slightly acid, and 
acquires a different odour ; in the fresh state, it is free from oxygen. 
The crude oil obtained in different operations contained from 64*2 to 
69-3 per cent of carbon, from 9*1 to 10*5 hydrogen, and from 20*2 
to 25*4 sulphur. ITlasiwetz consolers the crude oil to be a mixture 
of C i2 H n S 3 and C W H U S, in variable proportions.— On distilling the 
oil while a current of ammonia-gas is passing through it at 150°, 
white lustrous crystalline laminae of sulphide of ammonium, vola- 
tile by the heat of the hand, are deposited in the neck of the 
retort. When the oil is heated with protosulphide of potassium 
to 150°, or with pentasulphide at 185°, a lively evolution of hydro- 
sulphuric acid takes place, whilst the oil invariably acquires a darker 
colour, which is due to the presence of dissolved sulphur. Hydro- 
chloric acid gas changes the colour of the oil from red and violet into 
black, and renders it semi-fluid. Chlorine produces the same change 
of colours with evolution of hydrochloric acid and chloride of sulphur, 
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(1) Jahrb. Pr. Pharm. XVIII, 101. 

(2) Ann. Ch. Pharm. LXXI, 23 ; Chera. Gaz. 1850, 108. 
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and formation of a tarry mass. Potassium, when brought into con- 
tact with the oil, gives rise to an evolution of gas and formation 
of sulphide of potassium. The remaining oil, with an amount of 
sulphur reduced to about 9’4 per cent, possesses an aromatic odour. 
The oil forms* with an excess of protoxide of silver, a black mixture, 
which at as low a temperature as 100° commences to boil, water being 
simultaneously formed. The oil which distils off has the same compo- 
sition as the crude oil ; it was found to contain C5'6 per cent of carbon, 
10-1 hydrogen, and 24*8 sulphur. — The alcoholic solution of the 
crude oil yields, with bichloride of platinum, yellow or brown precipi- 
tates, varying in composition, according to the concentration and 
temperature of the liquids and the time the action is continued. 
Hlasiwetz expresses the composition of three precipitates which he 
prepared by the formula? 

5 (C,JI n S,+ PtS,) + 3 (C 1 .,H 11 CI.» + PtCl.0 + 6 PtS.> 

6 (CjIllnSn + Pis;) + 2 (C^IhjCL + PtCL) + 4 PtS„ + 6 PtS 

7 (CVhjSa + PtSo) + 1 (C^IIjjCl” + PtCU) + 2 Ptif 

and he considers the un combined bisulphide and protosulphide of 
platinum which are here represented only as accidental admixtures. 
— Concentrated alcoholic solutions of the crude oil and proto- 
chloride of mercury yield a white flocculent precipitate, which after- 
wards assumes a grey colour, from the formation of sulphide of 
mercury. The liquid possesses a garlicky odour, and has an acid 
reaction ; at the same time a somewhat greasy mass is formed by 
the action of hydrochloric acid upon the oil. If the precipitate 
is boiled with concentrated spirit of wine, the solution which is 
formed deposits on cooling a white salt ( A ), in microscopic 
crystals; whilst the boiling spirit leaves a greyish-white powder 
(B) undissolved. Hlasiwetz assigns to these compounds the fol- 
lowing formula? : 

(A) (C|*II 10 So+ 5 HgS) + C,oH la C!.+ IlgCl 

(£) (C a :H 10 S:+2 HgS) + 4 llgoCl + 4 Ilg.jSXl 

and endeavours, by halving the formula?, to connect them with the 
allyl-serics (C 6 H 5 ). If one of these? compounds' be rubbed with 
sulphocyanide of potassium, a powerful odour of mustard-oil is 
evolved, and a few drops of the oily liquid which passes over on 
application of heat, yield, on addition of ammonia, crystals re- 
sembling those of mustard-oil-ammonia. — A volatile oil, of the 
odour of rosemary, and of the composition C d8 H 44 S g , or C 4 *H 4r> S 9 , 
is formed by the repeated action of a concentrated mixture ol pro- 
toxide of lead and potassa upon the crude oil, or by continued 
digestion of the crude oil with moist hydrated oxide of lead; 
the same compound is likewise formed by passing sulphurous acid 
into the crude oil, or by the prolonged action of soda-lime upon the 
oil at a temperature of 200°. In the latter case, liydrosulpliuric 
acid is also evolved, and the residue is found to contain valeric and 
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propionic acids, which arc likewise present in the water distilled 
with assafoetida ; these acids, however, are not produced in the dry 
distillation of the resin, nor of the gummy constituents of the assa- 
fcetida. On treating the crude oil with solid caustic soda at 120°, 
a large quantity of liydrosulphuric acid is evolved, a*d the residue 
contains formic and a small quantity of acetic acid; the residue, 
w r hen dissolved in water, deposits an oil which yielded on analysis 
70*9 per cent of carbon, 11 *4 hydrogen, and 11*6 sulphur; from 
which numbers lllasiwetz has calculated the formula C 36 H 33 S 2 . — 
Concentrated nitric acid acts violently on the crude oil, sometimes 
even producing inflammation ; on slowly adding the acid,^nd finally 
boiling the mixture, an orange-yellow' liquid is obtained, which, 
on dilution with water, deposits a resin ; the distillate of the diluted 
liquid contains acetic and propionic acids, and the residue oxalic 
acid. — Acetic and propionic acids arc likewise formed by the oxida- 
tion of the crude oil with chromic acid. — The resin of assafoetida, 
precipitated by water from the concentrated alcoholic solution, which 
has been obtained by treating assafoetida with spirit of wine, is 
yellowish-white, but soon acquires a rose-colour ‘by exposure to fhe 
air ; it dissolves in concentrated sulphuric acid with a red colour. 
When subjected to dry distillation, it yields consecutively a green, 
blue, violet, and red oily distillate, possessing an aromatic odour. 
The violet-coloured distillate dissolves in potassa-solution, with an 
intense rose-red colour ; the oil which distilled over yielded to 
potassa formic acid and traces of acetic acid. — The gummy con- 
stituent of assafoetida yielded on distillation formic acid, and a small 
portion of acetic acid. 

N ai» lit hallii-c (impounds.' — Laurent(l) lias published investigations 
upon several compounds of naphtlialin. — The action of concentrated 
sulphuric acid upon naphtlialin, C. i0 H s , gives rise to the formation of 
tw o acids ; one of these acids, w hich forms a lead-salt insoluble in 
alcohol, Berzelius represented by the name naphtin-hyposulphuric 
acid , and considered it to be expressed by the formula C„H 4! o, 
S 3 0 6 + HO. Laurent terms this acid thionaphthalic acid; he found 
that its lead-salt dried at 220°, had the composition 2 PbO, 
C 20 II 6 (SO 2 )o, 2 S0 3 , and that the salt, dried at 100°, still contained 
4 equivs. of water. He found that the amount of hydrogen con- 
tained in the lead-salt of the acid, formerly termed naphtfialin- hypo- 
sulphuric acid, and which he now terms sulphonaphthalic acid, 
corresponded to the formula PbO, C 20 H 7 (SO 2 ), S0 3 . The results 
are confirmatory of tlic investigations made by Faraday and Reg- 
nault. — Nitro-sufphonaphthalic acid, produced by the action of 
sulphuric acid upon nitronaphthalin , C 20 H 7 (NO 4 ), he found to be 
identical with the compound IIO, C 20 H c (SO 2 )(NO 4 ), S0 3 , wdiich is 

'Art A 'VA A A.'V.'V ^ ' 

(1) Laur. and Gerh. C. B. 1849, 390; Ann. Ch. Pharm. LXXII, 297 (in abstr.) 
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formed by the action of nitric acid upon sulpbonaphthalic acid. 
Laurent was unsuccessful in his attempt to prepare dinitro-sulpho- 
naphthalic acid, HO, C t , 0 H K (SO Q ) (N0 4 ) 2 , S0 3 , from dinitro-naphthalin, 
— Chloro-sulphonaphthalic acid, HO, C„H e (S0 2 )Cl, 
SO 3 , and iiichloro-sulphonapthalic acid, HO C 20 H 5 (SO 2 )Cl 2 SO 3 , 
had already been prepared and analysed by Zinin(l). — Laurent 
has now investigated also bromo-sulphonapthalic acid, HO, 
C 20 H 6 (SO 2 )Br, S0 3 . In order to prepare this compound bromo- 
naphthalin (C 20 H 7 Br) is heated with fuming sulphuric acid ; after 
the completion of the action the solution is diluted with water and 
neutralise*} with potassa ; when filtered and allowed to cool a crystal- 
line magma separates, from which the hromo-sulphonaphthalate of po- 
tassa, KO, C 20 H 6 (SO 2 )Br, SO,,, is extracted by boiling alcohol. This 
salt is colourless, slightly soluble in cold water, but is moderately solu- 
ble in hot water and in alcohol. It forms nodular crystals and yields 
with chloride of barium, when hot concentrated solutions arc em- 
ployed, a precipitate of the corresponding baryta-salt which is but 
little soluble in cold water ; by the action of boiling nitric acid a yellow 
salt is obtained which is only slightly soluble in water, and probably is 
represented by the composition KO, C 20 H B (SO 2 )Br(NO 4 ), S0 3 . — The 
potassa-salt of dihromo-sulphonaphthalic acid, KO,C 20 II 5 (SO 2 ) Br 2 , SO ; „ 
was prepared from dibromonaphthalin, C 20 H c Br 2 , in precisely the same 
manner. It is similar to the preceding compound. — When trichloro- 
naphthalin, (C 2 o H r ,Cl 3 ) is dissolved in hot fuming sulphuric acid, the 
solution diluted with water and saturated with potassa, a copious gela- 
tinous mass is formed ; when heated to ebullition and filtered, even a 
vciy dilute solution of this compound solidifies on cooling to a gelatinous 
mass which consists of delicate microscopic needles. The solution of 
this salt in hot water produces with acetate of lead a gelatinous 
precipitate of a lead-salt consisting of microscopic needles, by the 
decomposition of which with sulphuric acid trichloro-sulphonaphthalic 
acid is obtained. Its aqueous solution solidifies on cooling to a jelly, 
but from a hot alcoholic solution it separates as a crystalline magma. 
It decomposes the chlorides, and even nitrate and sulphate of potassa 
or soda. The salts of this acid have the composition BO, 
C 20 H 4 (SO 2 )Cl 3 , S0 3 ; if the ammonia-salt is mixed with acetate of 
copper, ammonia being added, and the mixture heated, a lilac- 
coloured salt separates on cooling in gelatinous fibres, CuO, 
C 2 ? H 4 (S0 2 )C1 3 , S0 3 -f 2 NH 3 -f4HO. — Tetrachloro-sulphonaphthalic 
add is formed by dissolving tetracliloro-naphthalic (C 20 H 4 C1 4 ) in 
fuming sulphuric acid ; the solution, when diluted with wafer and 
saturated with potassa, deposits on cooling the potassa-salt KO, 
C 20 H 3 (SO 2 )Cl 4 , S0 3 in crystalline flocks. 

Laurent moreover appends to these investigations some the- 


(1) J. Pr. Chem. RXXIII, 36 ; Berzelius' Jahresber. XXV, 825. 
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oretical considerations regarding which we must refer to the original 
memoir. 

lteiizoie. — Laurent and Gerhardt(l) have investigated several 
nitrogenous compounds derived from benzole, which they regard, 
together with dinitro-diphenainic acid (page 240), as belonging to 
the diphene-scries. By the latter term they signify the compounds 
which are derived from two atoms of benzole (C 12 H 6 ) or phcnole 
(C 12 II ( .0 2 ) united into one atom. — Mitscherlich(2) formerly de- 
scribed a compound C 12 H r ,N or Co 4 H 10 N 2 (azobenzide) which was 
obtained by distilling nitrobenzide (C 12 H 5 N0 4 or C 2 i H 10 N 2 O 8 ) with 
an alcoholic solution of potassa. — Zinin(3) has subsequently shown 
that in this process another compound (azoxybenzide) is formed 
which is expressed cither by the formula C 12 II 5 NO or by C 21 II l(j N 2 0 2 . 
This observation of Zinin has been confirmed by Laurent and 
Gerhardt. — The experiments of these chemists prove that azoxy- 
benzide when boiled with nitric acid is converted into a yellow 
substance, which is slightly soluble in boiling alcohol or ether. 
This compound separates from these solutions in yellow crystalline 
flocks, and from the nitric acid solution in small needles. The 
composition of this body, which maybe termed nitro-azoxybenzide y is 
C^lb^NO^NoOo. It is rapidly attacked by ail alcoholic solution of 
potassa, when warmed, with the formation of a reddish-brown solution 
which yields a precipitate of the same colour on addition of water. 
This precipitate, after being washed with alcohol and dried, is dissolved 
in boiling turpentine-oil, and the solution Altered while hot, when a 
crystalline orange-red powder is deposited, which is washed with 
ether. It is almost insoluble in alcohol and ether, and according to 
Laurent and Gerhardt has the composition C 24 H 9 N 3 0 2 . The 
formula requires 68 2 per cent of carbon, 4*2 hydrogen, and 19*9 
nitrogen, whilst the analysis yielded 70’ 1 carbon, 4*5 hydrogen, and 
17*5 nitrogen, the difference in the numbers being User! bed by 
Laurent and Gerhardt to a trace of turpentine-oil witn which the 
substance subjected to analysis was contaminated. Azoxybcnzide 
appears to form with bromine a substitution-product corresponding 
to nitro-azoxybenzide. — When azobenzide, C 21 11 10 N 2 (4), is warmed 
with fuming nitric acid until an action commences, and is then 
removed from the source of heat, red needles are found to crystallise 
out on cooling. These crystals are washed with ordinary nitric acid 
and then with water, and afterwards boiled with alcohol ; the solution 
thus formed is separated from the residue, and the tabular needles 

(1) Laur. and Gerh. C. It. 1849, 420 ; Compt. Rend. XXIX, 489 (inabstr.); Instit. 
1849, 363. 

(2) Pogg. Ann. XXXII, 225; Berzelius' Jahresber. XV, 432. 

(3) J. Pr. Chem. XXXVI, 98; Berzelius' Jahresber. XXVI, 809. 

(4) According to Laurent and Gerhardt, azobenzide cannot be a nitrile, since it 
distils over unchanged when heated with potassa-lime to jN>0°. 
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which separate from the solution on cooling arc washed with 
alcohol and ether. The compound obtained in this manner is nilro- 
azobenzide , C 24 Hy(N0 4 )N 2 . It is a pale, orange-yellow, fusible 
body, less soluble in alcohol than azobenzide, but more soluble than 
the following compound. If azobenzide is heated with fuming 
nitric acid for some minutes longer the solution yields on cooling red 
needles which are obtained in a state of purity by washing with 
nitric acid, water, and ether, and finally recrystallising from alcohol. 
This compound is dinitro-azobenzide , C 24 ll 8 (N0 4 ) 3 N 3 ; it fuses in 
the warmth to a blood-red liquid which on cooling crystallises in 
needles. Dinitro-azobenzide yields a base when boiled with alcohol 
and sulphide of ammonium. In preparing this base the ebullition is 
continued until a portion of the alcohol is expelled, when water is 
added and, finally, a slight excess of hydrochloric acid ; after lilt ra- 
tion the base is precipitated whilst warm by ammonia, and purified 
by recrystallisation from ether. The new base, which is te rmed 
diphenine , possesses a yellow colour and the composition (A M 1I 12 N„ 
Isitnc and hydrochloric acid dissolve it with a red colour; the latter 
solution yields, with bichloride of platinum, a dark-crimson pre- 
cipitate, for which Laurent and Gerliardt adduce tin; formula 
Go.jlIjgNp 2 HC1, 2 l'tCl 2 . — They append to this investigation sonic 
theoretical considerations, from which we may adduce the following 
conclusions. When the hydrogen of a body derived from a carbo- 
hydrogeu is replaced by N, NO a , or NO*, the compound which is 
formed is neutral, like the earboliydrogen itself ; when the hydrogen 
of such a body is replaced by NH 2 , the new compound is a base; 
and, finally, when a earboliydrogen assumes oxygen, without any 
substitution taking place, the compound which is formed is an acid. 

Mesityicnc, or Mcsltiioic — Kane, who first investigated the com- 
pound formed by the action of 1 vol. of concentrated sulphuric acid 
upon 2 vol$. of acetone, found it to have the composition C fi ll ,, and 
the boiling-point 135°. The determination of the density of the 
vapour of mesitilole induced Labours to assign to it the formula 
^i 2 ^ 8 » am ] i" accordance with this assumption the substitution- 
products of this earboliydrogen, known up to 1 819, were expressed 
by the formula; C 12 H (1 C1 2 ; C 12 H 6 Br 2 ; and C 12 II (i (N0 4 ) 2 . The boil- 
ing-point of mesitilole, however, does not agree with the formula 
^laHa > since benzole C 12 H 6 boils at 80°, and a larger proportion 
of hydrogen generally induces a depression of the boiling-point. 
A. W. Hofinann(l) has found the boiling-point of mesitilole, 
purified as far as possible by repeated rectification, to lie between 
155° and 160°. By his investigations, which were undertaken with 
the view of determining the equivalent of mesitilole by studying its 

G) Chem. Soc. Qu. J. 11, 104 ; Ann. Ch. Pharm. LXXI, 121 ; Compt. Rend. XXVJ1I, 
130; Instit. 1840, 25; J. Pharm. [3] XVI, 310. 
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products of decomposition, he found the composition of the crystal- 
line body, produced by the action of bromine, to be expressed by 
C la li,Br a , as had previously been shown by Cahours ; -moreover, 
lie found the product of decomposition, produced by a mixture of 
fuming nitric and sulphuric acid, or by fuming nitric acid alone, to 
have the composition C 12 TJ f) (N0 4 ) 2 , as had likewise been pointed out 
by Cahours(l). This latter compound may readily be obtained in a 
state of purity by recrystallisation from acetone. The action, how- 
ever, of more dilute nitric acid upon mcsitilole, is somewhat different. 
By repeated distillation with moderately strong nitric acid mcsitilole 
was converted into a crystalline mass, consisting of delicate needles 
which, when washed with water, and rccry stall iscd from alcohol, 
exhibited a composition most simply expressed by the formula 
which was confirmed by the conversion of this body 
into nitromesidine (comp. p. 277). This compound is accordingly 
to be termed dinitromesitilole , and mcsitilole itself to be expressed by 
the formula C 18 H 12 ; and hence the previously known substitution- 
compounds are to be considered as trinitromesitiiole C 1S H 9 (N0 4 ) S , 
trichiurotncsitihle C 1S I1 9 C1 3 , and trihromomesitilole C ls H 9 Br 3 . — 
According to the formula C 18 II 12 , mcsitilole is isomeric with cumole, 
a fact which is confirmed by the composition of mesitilo-sulphuric 
acid. Fuming sulphuric acid dissolves mcsitilole, and forms a brown 
liquid, which is blackened by heat, and in which an acid is contained 
that forms a soluble lead-salt. This salt is very soluble in water and 
in alcohol, and after treatment of the solution with animal-charcoal, 
mav be obtained crystallised in white needles, which have the com- 
position FbO, ^i h H 11 S ; ,0 5 . 

C arl» i» liyrtr often n from Nelilst-oll. — According to a short note pub- 
lished by Saint-Evrq(2), it appears that he has obtained in the 
fractional distillation of schist-oil (huile de schist e), by repeated 
rectification over fused caustic potassa, and over anhydrous phos- 
phoric acid, the folkwing series of carbohydrogens : 

C 72 II G8 (or C 72 I1 31 ?) with a boiling-point between 275° and 280°; 

C 56 ll 52 (or C 56 H 26 ?) with a boiling-point between 255° and 260° ; 

C 52 ll 48 (or C 52 H 24 ?) with a boiling-point between 215° and 220°; 

C 3( .H 32 (or C 36 ll lfl ?) with a boiling-point between 132° and 135°. 

Saint-Evrc has not stated whether, in his formula 1 , he assumes the 
ratio of carbon to hydrogen as 1 to 6, or as 0*5 to 6. These bodies 
yield, with fuming nitric acid, liquid nitro-substitution-products, 
which furnish organic bases when acted upon by sulphide of arn- 
•monium. 


(1) Aunuai Report for 1847 and 1848, II, 52. 

(2) Compt. Rend. XXIX, 339; Instit. 1849, 30G. 
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Tine^ou" Turpentine-nil. — -Terebic acid, which is formed on the decomposi- 

tion of turpentine-oil by nitric acid(l), has been subjected, by 
Cailliot,. to a more accurate investigation, of which, however, only 
a short abstract (2) has as yet been published. According to this 
chemist terebic acid, which in the free state has the composition 
C u Hi 0 O a , is decomposed by heat into pyroterebic acid , and carbonic 
acid. It forms soluble and cry stalli sable salts, of the formula 
RO, C u H 9 0 7 . In the preparation of basic salts he obtained an 
insoluble lead-salt 2 PbO, C u H H O n , and other basic salts 2 110, 
C l4 TI 10 O 8 , and 2 RO, C u H 13 O n ; in the former he assumes the 
presence of a bibasic diaterebic acid , and in the latter a bibasic 
metaterebic acid . Protoxide of lead forms, with these acids, com- 
pounds, of which two deport themselves as acids. The ether- 
compounds of terebic acid C I4 I1 9 0 7 , CJIrH iO, form combinations 
with bases. Terebate of ethyl produces with baryta a compound 
C )4 H y O t ., BaO, C 4 H ?j O, which is very readily decomposed. 

F. C. Schneider(3) has investigated the volatile products <tf the 
oxidation of turpentine-oil by nitric acid, and has proved that volatile 
acids are formed of the se» •it* C„H u O t . Turpentine-oil was oxidised 
in a retort by the gradual addition of from five to six times its weight 
of concentrated nitric acid, heat being applied only at the commence- 
ment and at the end of the oxidation. The neck of the retort was 
considerably lengthened, and kept perfectly cooled ; after the action 
had ceased the residue; was homogeneous, and on cooling a brownish- 
red resinous substance separated, which was somewhat similar to the 
product obtained by oxidising the distillation-products of fat (p. 235). 
The greenish -yellow distillate; was saturated with carbonate; of potassa, 
and after the nitrate of this base hud crystallised out, the mother- 
liquor was distilled with sulphuric acid. slightly milky, acid 

distillate, srne;lling of aee;tic acid and rancid butter, was saturates! 
with carbonate of soela, and decomposed by nitrate of silver, a reduc- 
tion of the oxide of silver being observed to take place* particularly 
on ebullition. The precipitate of the silver-salts thus produced was 
repeatedly treated with a small quantity of water, and from the 
solution thus obtained the salts were separated from each other 
by recrystallisation. By this method the silver-salts of butyric 
acid, propionic acid, and of acetic acid, together with double- 
salts containing two of these acids in equal equivalents, were 
obtained. . . 

Devil ie(4) has published investigations on hydrate of turpentine- 


(1) Comp. Annual Report for 1847 and 1848, IJ, 47. 

(2) lnstit. 1849, 353; Phil. Mag. [3] XXXVI, 76. 

(3) Wien. Acad. Her. 1849, Nov. and Dec., 337. 

(4) Ann. Ch. Pliys. [3] XXVII, 80 ; Ann. Cli. Pliarm. LXXI, 348; J. Pr. Chrm. 
XliVIII, 02 (in ahstr.) 
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oil, or terpin(l), of which an abstract(2) had previously appeared in 
1813. We shall adduce from these researches only the following 
statements. The compound C 20 II 32 O 6 , which separates from t^-pen- 
tinc-oil by digestion with alcohoj and nitric acid, is merely isomeric, 
but, as the crystalline form shows, not identical with the body which 
is frequently deposited from turpentine-oil, when these substances 
have not been added. The compound C 30 II 3O O 4 , which possesses a 
vapour-density of G*26, and is formed by heating or placing the 
former in vacuo, is again converted, by exposure to a moist atmo- 
sphere, into C 20 lI 22 O 6 . These compounds are converted by hydro- 
chloric acid into C 30 U| H C1 3 , from which an oil, having the properties 
of lemon-oil, is separated by potassium. By the action of anhydrous 
phosphoric acid, turpentine-oil (C 2(I H 16 ), C 20 H 3o O 4 , and C 20 H 22 0 6 , are 
decomposed into water, terebene C 20 Il Jfl , which is more volatile, and 
colophenc (C, 0 H 32 ), which is less volatile. 

Eiemi-oii. — Devillc has, moreover, published in detail the results 
of some investigations of other volatile oils, part of which had been 
previously made known. — Elcmi-oil, of which upwards of 13 per 
cent was obtained from 100 parts of good resin, possesses, when 
pure, a sp. gr. of 0*841) at 11°, and a constant boiling-point of 
1 74°, at a barometric pressure of 7f>5 mm , and an index of refraction 
of 1*1719 at 14°; the composition, as Stenhouse(3) had previously 
proved, was found to be C 30 ll jr) , and the density of its vapour 
observed to be 4*84. It forms with hydrochloric acid tw o compounds 
of the same composition C 20 H 1S C1 3 , one of which is solid and crystal- 
lisablc, and the other fluid(4). 

Oil from the Hesiu of II ur sera C uininifcra The resin of Bursera 

gummifera yields about 4*7 per cent of oil, which is termed essence 
de gomart, or gomart-oil. The oil of this resin was purified by 
leaving it in contact w’ith solid potassa, treating it with potassium, 
and finally rectifying it. The oil thus purified is colourless, and 
smells like the oil of turpentine, with which it is also analogous in 
composition (C 30 ll ]c ). It has likewise the same density of vapour, 
which was found by observation to be 4*70. By the action of hydro- 
chloric acid two products are formed. These substances, when 
exposed to a very low* degree of cold,' and pressed between bibulous- 
paper, yield white silky needles C 2() H l8 Cl 3 , which arc isomeric with 
the compound derived from lemon-oil. 


(1) Annual Report for 1847 and 1848, II, 45. 

(2) ltcv. Scientif. Industr. XV, 66; Instit. 1843, 89; Berzelius’ Jahrcsber. 
XXIV, 477. 

(3) Ann. Ch. Pliarm. XXXV, 304 ; Berzelius’ Jaluesber. XXI, 351. 

(4) Regarding Dcvillc’s earlier communication on elcmi-oil, comp. Compt, Rend. 
XII, 184 ; Instit. 1841, 22; Berzelius’ Jahresber. XXII, 296. 
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Action of Potassa upon Balsams. — Scharlfng(l) has published the 
following statements regarding the action of potassa upon balsams. 
One ]||rt of Peruvian balsam left in contact for 24 hours with from 
two to three parts of potassa-solution of 1*3 sp. gr., and then dis- 
tilled, yielded a distillate consisting of water and two oils, one lighter 
and the other heavier than water. The heavier oil when dried and 
rectified, has a sp. gr. of 1-03, and a boiling-point of 205°; when 
first prepared it smells very slightly, but after some time it acquires 
an odour of cinnamic ether ; it remains liquid at — 15°. The lighter 
oil boils at about 180°, the greater part thereof solidifying sit —15°. 
Both liquids yield with hydrate of potassa and bisulphide of carbon 
a solid mass, which exhibits with salts of copper and lead the 
reactions of xanthic acid. The oily liquids which pass over when 
Peruvian balsam is distilled alone, or with solutions of salt or 
chloride of zinc, do not exhibit this deportment with hydrate of 
potassa and bisulphide of carbon ; the distillate, however, which 
is prepared from a mixture of carbonate of soda, and tlie residue 
left in the treatment of Peruvian balsam with a solution of carbonate 
of soda, docs exhibit this character. Since the recognised ethers — 
for instance, acetic ctlicr— when treated with hydrate of potassa and 
bisulphide of carbon, yield a mass which shows the reactions of 
xanthic acid, we may conclude that cinnamic ether certainly docs 
not pre-exist in Peruvian balsam ; but that it is formed by the action 
of strong bases on it. — On distilling liquid storax with potassa, an 
oil is obtained which agrees with Simon's styracone (comp, below.) 
This oil likewise exhibits the above-mentioned deportment with 
potassa and bisulphide of carbon, and is also to be regarded as a 
compound ether : tlie distillate, however, from copaiva, which has 
been previously treated with potassa, does not show the same com- 
portment. Turpentine-oil yields, with moderately dry hydrate of 
potassa and bisulphide of carbon, a mass whose reactions are very 
similar to those of xanthic acid. 

storax. — In 1827 Bonastre(2) had discovered in liquid storax a 
neutral crystallisable substance which he called styracin . K. Si in on (3), 
in 1839, found therein a volatile oil (< styrole ), styracin, cinnamic 
acid, and several resins, and he moreover observed that styracin was 
converted by caustic potassa into cinnamic acid and a difficultly 
volatile oil which has received the name of styracone . At that time 
R. F. Marchand found the composition of styracin to be C 24 H,,0 3 . 
Investigations on this subject Lave been published in 1819 by E. 
Kopp and by Toel. The former of these chemists has published only 
his results. 


(1) Chcm. Gaz. 1849, 417. 

(2) J. Pharm. [2] XIII, 151 ; Berzelius’ Jaliresber. VU), 2fil. 

(3) Ann. Ch. Pharm. XXXI, 2G5 ; Berzelius’ Jahresber. XX, 40G. 
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According to E. Kopp(l) styrolc is identical with cinnamin or stora * 
cinnamolc (C ]rj If 8 ) as obtained in the distillation of cinnamic acid 
with baryta. He states that styracin may be obtained in the^ amor- 
phous and in the crystallised condition ; in the former state it is 
identical with Freiny\s(2) cinnamein, and in the latter with his 
metacinnarnein ; its composition is C ;?r) H 18 0 4 . Styracone he states to be 
identical with Fremy's peruvin(3) and to be expressed by the for- 
mula C 1H 1I 12 0 2 . The decomposition of styracin by caustic potassa 
into cinnamic acid and styracone he expresses by the equation 
C H( .Hi k 0 4 + 2 H0 = C, 8 1I 8 0 4 + C 18 H 12 0 2 . Hence styracin comports 
itself in au analogous manner to fats which are decomposed by 
alkalies into acids and glycerin. — For obtaining the different con- 
stituents of storax, Kopp recommends to distil it with from 5 to 6 
times its weight of water, the styrolc being thus volatilised witli the 
water. The cinnamic acid is obtained from the residue of the distil- 
lation by frequent exhaustion with a dilute solution of carbonate of 
soda ; the aqueous extract is concentrated and decomposed by an 
excess of boiling hydrochloric acid, when the cinnamic acid separates, 
but i* contaminated with a resinous substance; by careful distillation 
nearly pure cinnamic acid passes over at first, but at a subsequent 
stage of the operation it is contaminated with empyreumatic oils 
which may be removed by filtering the hot aqueous solution through 
a filter placed in a hot-water funnel. Kopp recommends this 
method for the preparation of cinnamic acid. From the residue 
remairfing after exhaustion with carbonate of soda, a yellow oily 
liquid is obtained by submitting it to pressure. This liquid is 
filtered whilst warm, when it soon solidifies to a mass of styracin ; 
the latter is treated with 10 times its weight of alcohol of 50°, and 
by exposing the solution to a very low temperature the compound 
crystallises in needles of perfect purity. It fuses at 38°, and is 
thereby frequently transformed into the amorphous variety. The 
resinous residue from which the styracin lias been expressed is 
conveniently distilled with caustic potassa or soda in order to prepare 
cinnamic acid and styracone. The latter is a colourless liquid, boiling 
at 254°; it solidifies at a low temperature, but liquifies again 
at 8°. 

ToeFs(4) experiments are not in accordance with the statements 
of E. Kopp. This chemist prepared styracin by distilling storax 
with a solution of carbonate of soda, extracting the cinnamatc of soda 


(1) Instil. 1849, 182; Laur. and Gcrh. C. R. 1850, 140. 

(2) Ann. Ch. Phys. [2] LX, 180; Ann. Ch. Pliarm. XXX, 324; Berzelius’ 
Jahresbcr. XX, 390, 404. 

(3) Berzelius’ Jahresbcr. XX, 400. 

(4) Ann. Ch. Pliarm. LXX, 1 ; Arch Pharin. [2] LVIII, 195; Instit. 1849, 157; 
J. Pharin. [3] XVI, 39 ; Laur. and Gcrh. C. 11. 1849, 414. 
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from the residue, and macerating the remaining resinous mass, 
previously washed and dried, with cold alcohol, which left behind the 
chief part of the styracin only slightly coloured. It was then re- 
peatedly recrystallised from a mixture of alcohol and ether. When 
thus prepared it forms long prisms united in feathery groups : it is* 
odourless and tasteless, is insoluble in water, slightly soluble in cold 
alcohol, and readily soluble in ether. At 44° it fuses, and remains 
for a long time after cooling amorphous, but subsequently solidifies in 
concentrically-grouped warty crystals ; in contact, however, with a 
pointed body it crystallises instantly at the point of contact.. Toel 
deduces from his analysis the formula CfioHssOcC 1 )- distilling with 
an excess of a strong potassa-solution cinnamic acid was formed ; tho 
oil, however, which Simon (page 310) terms styracone, was not ob- 
tained amongst the volatile products of the decomposition, hut 
merely a crystallisable body, which Toel terms sty rone. The milky 
liquid, when allowed to remain at rest, became clear, and filled with 
delicate crystalline needles of styronc. When well cooled, styronc 
condensed in a crystalline form, even in the condensing tube. From 
the water out of which styronc has crystallised a farther quantity may 
be obtained either by saturating with salt or by agitating it with 
ether. Styrone forms long silky needles, and possesses an agreeable 
odour resembling that of hyacinths; it fuses at 33°, sublimes 
without change at a higher temperature, is moderately soluble; in 
water, and readily soluble in alcohol, ether, and in volatile and fatty 
oils. On cooling the liot aqueous solution, droplets of oil separate 
which solidify to crystalline needles. When distilled with binoxide 
of manganese and dilute sulphuric acid it yields oil of bitter almonds 
in a similar manner to styracin. From his analyses Toed deduces 
for styrone the formula C 42 fI 2 .,O r) . He considers styracin, 0 m) H. 28 O G , 
as a body analogous to the fats, which is decomposed by the alkalies 
into cinnamic acid, C 18 H 7 0 3 , in the hypothetical anhydrous eon- 
elition, and an hypothetical oxide of styryle , C 4 oH 21 0 3 , which yields 
styrone by tlie assimilation of 2 equivs. of HO. — Dry chlorine trans- 
forms styracin into a viscid mass, a slight development of heat 
being perceptible at the same time. In order to complete the action 
the mass must be heated to 100°. The product, chlorostyracin , is 
yellow, viscid and adhesive, insoluble in water, and separates in the 
amorphous condition from its solutions in hot alcohol or ether. 
Toel states the composition to be C 60 H 2l Cl 7 O 6 . If an alcoholic 
solution of chlorostyracin is mixed with excess of an alcoholic 
solution of potassa the whole solidifies after some time to a ei’ystal- 


(l) R. F. Marchand (Ann. Ch, Phann. LXXI, 357; J. Pr. Chcm. XLVII, 184) 
bas stated that his former analyses, which led to the formula C ;! ,!i 1 ,0 2 (p. 310), agree 
also vuth Toel’s formula, when calculated according to the new equivalent of car 
bon, &c. 
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line magma of cliloride of potassium and chloroeinnamate of potassa ; 
the magma is washed with spirit of wine, pressed out,- dissolved in a 
small quantity of boiling water, and the solution saturated with 
hydrochloric acid, when on cooling long needles of chlorocinnamic 
acid separate, and may be purified by recrystallisation. It forms 
long lustrous needles which arc odourless, fuse at 132°, and sublime 
unchanged at a higher temperature ; they are slightly soluble in 
cold water, but to a greater extent in hot water, and readily soluble 
in alcohol and in ether. The excess of acid in the saturated boiling 
aqueous solution fuses to an oil. The composition of the acid is 
C I8 H 6 C10 3 , HO, and that of its silver-salt AgO, C 18 1I 6 C10 3 . The 
latter was prepared by mutual decomposition ; it crystallised from 
hot solutions in needles which became discoloured in the light. The 
baryta-salt crystallises from the hot aqueous solution in plates which 
still contain 1 cquiv. of water of crystallisation. In the decompo- 
sition of chlorostyracin by potassa there is formed, besides chloro- 
cinnamic Itcid, a chlorinated oil which remains dissolved in the 
alcohol. If the greater part of the alcohol is carefully distilled off, 
and water added to the residue, the oil, which possesses a brown 
colour, falls to the bottom. When distilled with water the oil passes 
over with it nearly colourless, but becomes rapidly brown again by 
exposure to the air. It possesses a great similarity to the oil which 
Stenhouse(l) obtained by the action of chlorine upon cinnamic 
acid. 

Streckcr(2) has pointed out that the formula C, 8 Il 10 O 2 for 
styrone, C'., ( .ll lfi 0 4 for styraein, and C 3c II 12 Cl 4 0, for chlorostyracin, 
are reconcilable with Tool’s analyses. Accordingly styrone would 
.stand to cinnamic acid in the same relation as wood-spirit to formic 
acid, alcohol to acetic acid, &c. ; by the action of alkalies and the 
assimilation of 2 HO, styraein would be decomposed into styrone and 
cinnamic acid. 

Regarding Scharling’s statements, compare page 309. 

New Variety of Coiiaiva-Baisam. — The hitherto known varieties of 
balsamum copaivce yield when mixed in proper proportions with 
potassa- or ammonia-solution a more or less clear solution ; from 
the ammonia-solution, after some time, crystals of copaivate of 
ammonia arc deposited. Possclt(3) has investigated a variety of 
this balsam which, although unadulterated, does not exhibit this 
reaction ; it smells and tastes like the ordinary kinds of copaiva, but 
is thinner, of a brighter yellow colour, and of 0 9 I- sp. gr, ; it forms 
with potassa or ammonia, in all proportions, an opaque mixture from 
which the balsam again speedily separates. It dissolves but imper- 


(1) Phil. Mag. [3] XXVII, 306; Beraelius’ Jahresber. XXVI. 454. 

(2) Ann. Cli. Pharm. LXX, 10. 

(3) Ann. Cli. Pharm. LX1X, 07. 
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fectly in alcohol, and contains 82 per cent of oil and 18 per cent of 
resin.-; — The oil obtained by distillation with water, rectified in a 
similar manner, and dried over chloride of calcium, is colourless and 
of thickish consistence ; it is readily soluble in ether, but only slightly 
soluble in absolute alcohol. It possesses a strong and pure copaiva 
odour and burning taste, and a sp. gr. of 0*91 ; it boils at 252° with 
decomposition and rise of the boiling-point. The oil absorbs dry 
hydrochloric acid-gas with formation of a brown liquid which 
fumes in contact with the air and from which no crystailisable 
compound could be separated The composition of this oil, which 
Posselt terms para-copaiva-oil> is expressed by the formula C 10 H S ; 
with concentrated nitric acid it explodes, but when boiled with the 
diluted acid it yields a resin, volatile acids and a small quantity of a 
crystailisable acid which remains behind in colourless plates. It 
dissolves iodine without giving rise to a powerful reaction, and under 
the influence of chlorine becomes yellow and viscid. — In the residue: 
of the distillation of the new copaiva-balsam with Wfiter there 
remains a mixture of two indifferent resins ; the one which is soluble 
in alcohol is of a bright- yellow colour, non-crystallisable, and 
contains on the average 60*0 per cent carbon, 8*3 hydrogen, and 
31*7 oxygen ; that which is insoluble in alcohol, but dissolves readily 
in ether or in petroleum, is likewise bright- yellow and non-crystal- 
lisable; the mean numbers on analysis were 81*9 per cent carbon, 
10*5 hydrogen, and 7*6 oxygen. The two resins are insoluble in 
alkalies. 

Ctuaiacum- Resin. — Van den Broek(i) has published an investi- 
gation regarding the blue colouration which is caused in an alcoholic 
tincture of guaiacum by fresh potatoes ; he has arrived at the con- 
clusion that the blue colour is produced by the conjoint action of 
atmospheric air and the albuminous constituents of tlic potatoes. 


Colouring 1 2 Principles of Madder-Root. — In the Annual Report for 
1847-8, II, 77 we reported upon the investigations of Schunck 
regarding the colouring principles of madder-root. We then alluded to 
various papers published about the same time as those which formed 
the principal subject of our report, containing some statements 
which differed in certain particulars from those made in the paper 
abstracted by us (see the annotations to the Annual Report for 
1847-8, II, p. 77 and following pages). More recent papers 
published by Schunk(2) show that he considers the statements 
contained in the text of the last Report, II, 77 and 78, as correct, and 

(1) Scheikundige Ondcrzockitigcn, V, 3. Stuk, 210. 

(2) Report of the British Assoc, for 1848; Reports of Researches in Science, 57 ; 
Phil. Mag. [3] XXXV, 201 ; J. Pr. Chcm. XLV11I, 299. 
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fully established by his more complete investigations, and that the wong»hy. 
statements appended in our notes are erroneous. 

woitKKiiy. — W. Stcin(l) has investigated anew colouring principle 
imported from Batavia under the name of wongshy, and consisting of 
the seed-capsule of a species of gentian. It imparts to water and 
spirit of wine, according to the state of concentration, a yellow or 
fiery-red colour, and to ether, which at the same time extracts a 
brown oil, a colour varying from pale-yellow to brownish -yellow. 

The aqueous extract likewise contains pectin and sugar. The reactions 
of the liquid, after having been freed from pectin by means of 
alcohol, have been minutely studied by the author. It yields with 
baryta- and lime-water yellow precipitates, from which* acids separate 
the colouring-matter of a Vermillion colour ; when thus prepared it 
is insoluble in water, and but slightly soluble in spirit of wine and in 
ether. Regarding the other details which are given by Stein, we 
must refer to the original memoir. 

Purree, or Jaunc I ml Jen. — In the colouring substance occurring in 
commerce under the name of purree or jaune indicn an acid is con- 
tained, in combination with magnesia. This acid is termed by 
Erdmann(2) euxantliic acid, and by Stenhouse(3) purric acid; 
when heated it yields Erdmann’s euxanthone and Stenhouse’s 
purrenone or purrone. This acid, as well as the latter product, 
yield by treatment with chlorine, bromine, sulphuric acid and nitric 
acid products of decomposition which have been accurately investi- 
gated, especially by Erdmann. Lauren t(4) has proposed for 
these compounds and their derivatives other formuhe which explain 
the decompositions more clearly, and agree with his own and 
Gerhardt’s views regarding the composition of chemical com- 
pounds. These new formula?, which we have translated into the 
notation adopted in this Report, are based upon Laurent’s own 
analyses of cuxanthic acid and of euxanthone, and upon the recalcu- 
lation of the analyses made by Erdmann and Stenhousc. In 
accordance with a conjecture made by Gcrliardt at an earlier 
period, Laurent states that dried euxantliic acid is expressed by the 
formula ^ 42 11 1S 0 22 , the acid in the neutral salts by C l2 H 17 Oo 1 , and 
euxanthone by C 40 H 13 O 12 . For the two former Erdmann had 
adopted the formula and for the latter C 13 11 4 0 4 . The 

formation of euxanthone is expressed by the equation C 42 H l8 0 2i3 = 

+ 2 CO s + 6 HO. Kokkinonic acitl lie believes to be 
r Jj 2 ll. { (N0 4 )O fi , and to be derived from an acid of the composition 

(1) Froinlliilsse and Stiickhardt’s l’olvteclin. Centralbl. 1849, 19. Licferung, in 
J. l’r. Cheiu. XLV11I, 329 ; Chcm. Gaz. 1850; 73. 

(2) J. l*r. Clieiu. XXX11I, 190 ; XXXVII, 385; Berzelius' Jahresber. XXV, 680 
XXVII, 306. 

(3) Ann. Ch. 1'harin. Id, 423; Berzelius’ Jahresber. XXV, 680. 

(4) Laur. and Uerh. O. It. 1849, 377. 



316 


ORGANIC CHEMISTRY. 


Pl ]au e ne° r C 12 H 4 0 6 ; porphyric acid to have the composition C 26 lL(N0 4 )n0 8 , 
indieu. and to be formed from an acid C 26 II r> 0 8 , to which he assigns the 
name porphyric acid. . Oxyporphyric acid apj)ears to the author not 
to differ from Erdmann's porphyric acid; the formula of oxypicric 
acid (styphnic acid) lie proposes to write C 12 II 8 (N0 4 ) 3 0 6 , and regard 
this acid as being derived from the compound C 12 ll c 0 4 . He more- 
over adduces formulae which are stated to render the decomposition 
of cuxanthic acid and of euxanthonc by nitric acid, and the formation 
of the above-mentioned nitrogenous acids perfectly intelligible : 
according to these formulas, however, the compound termed by 
Laurent porphyric acid now becomes all of a sudden C 2r H 8 0 8 . 

Colouring Principles of Asparagus Berries. — Kcrndt(l) has found 
in the berries of asparagus a yellow ( chrysoidin ) and a red colouring 
matter (eoidin) . The latter of those principles is by no means 
identical with the colouring matter of annatto, as had been asserted 
by Braconnot(2). For pure chrysoidin, Kerndt gives the formula 
C 24 H 2 o 0 8 , for eoidin C 24 H 23 0 3 , and for the colouring principle of 
annatto C 16 TI 13 0 2 . If the latter formula were multiplied by -jj, 
it would closely approximate to the formula adopted by Kerndt 
for eoidin. 

Colouring Principles of Lichens. — Stcnhouse(3) has continued 
his earlier researches (4) regarding the colouring matters of lichens. 

Investigation of Gjropliora Pustulata. — Gyropkova pustulata , 
termed in Canada tripe de ruche , is employed in the preparation oi* 
archill, although the proportion of colouring matter it contains 
scarcely amounts to of that which is found in Roccella Mon - 
tagneiip). The varieties submitted to investigation came from Nor- 
way. The colouring principle was extracted by maceration with 
milk of lime, and was precipitated from the extract by hydrochloric 
acid as a gelatinous, reddish-brown precipitate. The colouring matter 
was washed with cold water, dried at a gentle heat, and, in order to 
remove a green, resinous substance, heated nearly to ebullition with 
dilute spirit of wine. The insoluble portion which remained was 
heated, but not to ebullition, with a large quantity of animal char- 
coal and strong alcohol, whereby a brown substance resembling humus 
remained undissolved. The colouring principle was deposited from 
the filtrate in small verucose crystals, which were obtained pure by 
repeated rccrystallisation from spirit of wine, to which animal char- 
coal was added. This compound is termed by Stcnhouse pyro- 
phoric acid . When pure, it forms small soft, colourless, odourless, 


(1) Dissertatio de fructibus asparagi et bixai orcllansc; Lipsiae, 1849. 

(2) Annual Report for 1847 and 1848, II, 93. 

(3) Ann. Ch. Pharin. LXX, 218; Chcvu. Gaz. 1849, 265; Phil. Mag. [3] XXXIV, 
403; Instil. 1849, 208. 

(4) Annual Report for 1847 and 1848, II, 65. 

(5) Annual Report for 1847 and 1848, II, 69. 
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and tasteless crystals, which arc almost insoluble in cold and in ^ion^of ' 
boiling water, and difficultly soluble in alcohol and in ether. The solu- Gyrophora 
tion produces no effect upon litmus ; but, on. the slightest addition pus u * 
of an alkali, it gives an alkaline reaction. The composition of the 
acid, dried in vacuo , is stated by Stcnhousc *to be C 3f) H 1B 0 15 . 

On boiling this acid with an excess of an alkali or alkaline earth, 
it is converted into orcin, with formation of carbonic acid ; but when 
boiled with a small quantity of alkali, it forms, like orsellic aeid(l), 
an intermediate acid, which exhibits an acid reaction, and crystallises 
in a different form. Gyroplioric acid too produces, with solution of 
chloride of lime, a beautiful red colour, which however disappears 
less rapidly than that which is given by orsellic and other analogous 
acids. Gyroplioric acid is not soluble even in a large excess of a cold 
aqueous solution of ammonia ; but when boiled with an alcoholic 
solution of ammonia, it dissolves with decomposition and formation 
of an intermediate acid. If exposed to the atmosphere with an 
excess of ammonia, it is slowly transformed, like the other acids of 
lichens, into a purplish, red-colouring principle. On boiling gyro- 
phorie acid several hours with concentrated alcohol, it forms, in 
addit ion to a small quantity of orcin and a resinous matter, an ethyl- 
compound, which is readily soluble in hot water. It is purified 
in the same manner as the analogous ethers(2) obtained from orsellic 
and crythric £$ids, to which in its other properties it is perfectly 
similar; its composition is CJl-O, C 36 H 1B 0 15 . A corresponding 
methyl-compound may be prepared by boiling the acid with pyroxilic 
spirit. Gyroplioric acid dissolves readily in baryta-water, and is 
again precipitated from its solution by acids, unchanged in its pro- 
perties. If carbonic acid is passed into the solution, and the salt of 
the organic acid is extracted from the dried precipitate by hot alcohol, 
the alcoholic solution is found to deposit small white crystals of a 
baryta-compound, which contain an acid differing from gyrophoric 
acid. The precipitate produced on mixing alcoholic solutions of 
gyrophoric acid and basic acetate of lead, has a variable composition. 

Sten house did not succeed in preparing any salt of this acid in 
constant atomic proportions. 

investigation of Lecanora Tartar ea. — A specimen of Norwegian 
Lecanora tartarea , which is likewise employed in the preparation of 
archill (3), was submitted to investigation. The colouring principle was 
prepared in the same manner as that of the preceding lichen. The 
study of its composition and properties, as well sffe the investigation 
of the ethyl-compound, enabled Stenhouse to recognise it as 


(1) Annual Report for 1847 and 1848, II, 65. 

(2) Annual Report for 1847 and 1848, II, 68. 

(3) Regarding the proportion of colouring matter, comp. Annua] Report for 1847 and 
1848,11,69. 
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identical with gyropkoric acid, obtained from Gyrophora pusiulata. 
— He opposes the view of Schunck(l), that the ethyl-com- 
pounds, which are formed by the different acids obtained from 
lichens, are all identical, and are actually lccanoric ether. How- 
ever, it must b# added, that the composition of the compound 
termed by S ten house gyrophorate of ethyl agrees very closely 
with that assigned to lecanoric ether. 

Erytiiro-niannite. — By boiling picro-cry thrill or erythric acid with 
an excess of lime- or baryta-water, Stenhouse had obtained a 
beautiful cry stall isable body, which he termed pseudo-orcin or 
crythroglucin, and considered as C lo H ls O 10 (2)* Schunek pro- 
posed for this compound the term eryglucin, and the formula 
C 22 H 2y 0 22 (3). Stenhouse now adopts for this compound flit* name 
erythro-inannite, and the formula C ll ll 14 0 11 . By treatment with 
fuming nitric acid, lie has succeeded in preparing therefrom an 
explosive compound. It is obtained by adding erythro-niannite, in 
small portions at a time, to fuming nitric acid, which is kept per- 
fectly cold. After complete solution has been effected, a quantity 
of sulphuric acid, equal in weight to the nitric acid, or somewhat more, 
is added; the crystalline magma, which is slowly formed, is placed in a 
funnel, stopped with asbestos; and after the acid has ceased to drop, 
it is washed with cold water, pressed out, and recrystallised from 
boiling alcohol. By dissolving the erythro-inannite in a mixture of 
fuming nitric and sulphuric acid, and subsequently adding water, 
this compound could not be formed. By the former process, a 
neutral substance is obtained in large foliaceous crystals. This com- 
pound is riitro-erylhro-mannitc . , which is termed by Stenhouse 
nitrate of erythro-inannite; it fuses at 61°, and on cooling becomes 
a crystalline mass. When more strongly heated, it inflames and 
burns rapidly ; and when struck with a hammer, it detonates. It 
therefore exhibits a deportment perfectly analogous to nitro-inannite 
(nitrate of mannite). This analogy, according to Stenhouse, is 
likewise perceived in the composition of the two compounds : he has 
deduced from his analyses the following formulae : 

Mannit© . . . C 12 H h 0 12 Eryt-liro-mannite . - C n H 14 O n 

Nitrate of mannite . C 12 H 9 0 7 + 5 N0 5 Nitrate of erythro-inannite C n H u O f} + 5 N0 5 

(or Nitro-mannite . C 12 lI 9 (N0 4 ) r> 0 12 ) (or Nitro-erythro-mannite C H lJ 9 (N0 4 )r i 0 n ) 

The formula of nitro-mannite agrees with that proposed by Do- 
monte and Menard (comp. p. 322, and following pages). 

I4tmus. — According to Pereira(4), the Dutch or cakc-litmus 
is mixed with indigo. This kind of litmus contains a peculiar blue 


(1) Annual Report for 1847 and 1848, II, 75. 

(2) Annual Report for 1847 and 1848, II, C8. 

(3) Annual Report for 1847 and 1848, II, 75. 

(4) Pharm. J. Trans. IX, 12. 
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substance, derived from the lichens ; indigo ; organic remains of 
lichens ; an organic ammonia-salt, which is volatilised by heat as 
carbonate; and earths. 

Products of the Decomposition of indigo, — Laurent(l) has rein- 
vestigated some of the decompositionrproducts oftmdigo, whicli he 
had studied at a former period (2), and has now arrived at somewhat 
different results. — The composition of indin, which he formerly 
regarded as C lf H 6 N0 2 , he now finds to be C 32 H 10 N 2 O 4 . If indin 
is moistened with a little alcohol, slightly warmed, and mixed with 
a hot concentrated solution of potassa in alcohol, it forms a black 
solution, from which small black crystals are soon deposited. Laurent 
finds that these crystals contain from 11*5 to 12 per cent of potas- 
sium ; he adopts the formula KO, C S3 H y N 2 0 3 , which requires 
13 per cent of potassium. He remarks that the compound is 
difficult to obtain in a state of purity, and that its analysis serves 
merely to decide whether indin contains 10 or 32 equivs. of carbon. 
- — Judin is converted by nitric acid into niirindin , to which Laurent 
formerly assigned the composition C JG 1I 4 N 2 0 7 , but now finds it 
to represented by the formula C 32 H s (N0 4 ) 2 N 2 0 4 , according to 
which it is a substitution-product of indin. — By heating either 
isathyde, mono- or disulpliurctted isathyde (sulpliasathyde or sulphe- 
sathyde), or iiulin, with an alcoholic solution of potassa, hydrindin 
is produced. The liquid, whicli is at first black, soon becomes some- 
what yellowish, and yields on cooling small, yellow, lustrous crystals 
of hydrindin-potassa. Laurent formerly considered this compound 
as hydrindin, but lie now finds that, in contact with water, it is 
gradually decomposed, whereby the hydrindin remains behind as a 
white powder. If the potassa-compound is dissolved in boiling 
alcohol, with which a little potassa is mixed, and water is gradually 
added, the liquid solidifies on cooling to a magma of crystalline 
needles, that have not been more minutely investigated, but which 
are converted, by a larger addition of water, into a white powder of 
hydrindin. Laurent has found for the potassa-compound the 
composition KO, jC 04 1I 27 N 4 O 15 ; it loses by drying 9 per cent of 
water. Accordingly Laurent considers the formula of the anhy- 
drous potassa-compouiul to be C G4 H 21 N 4 O g , and that of hydrindin 
C (i4 lIo 2 N 4 Oi 0 . former analyses gave 26 equivs., and more recent 
experiments from 25 to 26 equivs. of hydrogen to 64 equivs. of 
carbon ; but, bearing in mind the decomposition of hydrindin, 
Laurent is inclined to believe that it contains only 22 equivs. of 
hydrogen. — The liquid obtained in the preparation of hydrindin 


(1) Laur. and Gorli. C K. 1849, 196 ; J. Pr. Chcm. XL VII, 159; Ann. Ch. Pharm. 
liXXIT, 282 fill abstr.) 

(2) Ann. Cli. Phys. [3] III, 373, 462; Ann. Ch. Pliarm. XLV11I, 281 ; Berzelius' 
Jahrcsber. XXII, 4i2. 
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from disulphuretted isathyde or indin with potassa, from which 
hydrindin has been separated, yields on addition of an acid a light, 
yellowish, flocky precipitate, which is a mixture of hydrindin, sulphur, 
sometimes a portion of indin, and a new compound which has 
received the na^pe of flavindin. The latter is formed in larger 
quantity, when the ebullition with potassa is continued somewhat 
longer ; it may be extracted from the mixture by water, to which 
a few drops of ammonia are added, and precipitated from this solution 
by hydrochloric acid. It is somewhat yellow, slightly soluble in 
boiling alcohol, and crystallises from this solution in microscopic 
needles, which are united in star-shaped groups. It yielded on 
analysis 72*5 per cent of carbon and 3*8 hydrogen, and, according 
to Laurent, is polymeric, both with indin and indigo. Flavindin is 
transformed by heat into a white sublimable body. When dissolved 
in ammonia, it gives, with nitrate of silver, a yellow precipitate of 
jlavindate of silvci*, which, according to Laurent, is represented 
by the formula AgO, C 16 H f) N0 3 . The compounds which Erdmann 
obtained by treating chlorisathyde and dichlorisathyde with potassa, 
and termed b chlorisatie acid and b dichlorisatic acid, are now con- 
sidered by Laurent to be mono- and dichlorinatcd flavindie acid. — 
Laurent recommends the preparation of isathyde by heating pul- 
verised isatin in a flask, with a large quantity of water, a little 
sulphuric acid, and pure sheet zinc. Isatin, as it dissolves in 
the liquid, seizes the nascent hydrogen, and is transformed into 
isathyde, which is precipitated as a crystalline powder. This is then 
washed, and boiled out with alcohol, in order to remove the last traces 
of isatin. 


Suprar. — Sthamer(l) has pointed out that the crystals of sugar 
occurring in the flowers of Rhododendron ponticum consist of pure 
cane-sugar. 

As a completion of a former memoir(2) regarding the various kinds 
of sugar, Dubrunfaut(3) has published the following statements: — 
If cane-sugar is acted upon by weak acids or ferments, the product is 
found to contain two varieties of sugar mixed or combined in equal 
equivalents : these consist of ordinary crystallisable grape-sugar 
{glucose , of the formula C 12 H 12 0 12 , when dried at 100°) and an 
uncrystallisable sugar. The latter, when dried at 100°, has likewise 
the composition C 12 H 12 0 12 , and yields by fermentation the same 
quantity of alcohol and carbonic acid as is given by grape-sugar. The 
power of rotating the plane of polarisation towards the left, possessed 


(1) Arch. Pharm. [2] L1X, 151. 

(2) Comp. Annual Report for 1847 and 1848, II, 0(i. 

(3) Compt. Rend. XXIX, 51 ; Instit. 1849, 242. 
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by the uncry stalli sable .sugar, is four times greater than that of the 
sugar which has been acted upon, at the same temperature and under 
similar circumstances, and suffers by the elevation of the temperature 
from 14° to 52° a diminution of -£ r . It forms with lime a soluble 
basic compound, analogous to that which is formed by grape-sugar, 
and like the latter readily undergoes decomposition, absorbing 
oxygen from the atmosphere with formation of a new product which 
has not been more minutely investigated ; it moreover produces with 
lime a slightly soluble compound, crystallising in microscopic needles, 
which contains at least 6 equivs. of lime to 1 equiv. of sugar, and 
is decomposed when exposed to the atmosphere. When cane-sugar 
is heated with water or with dilute acids it undergoes in the first 
place this peculiar change, and then the uncrystallisable sugar only, 
and not the grape-sugar, is destroyed. The non-crystalline variety 
is identical with that which is obtained from inulin. The power of 
rotation assigned by Bouchardat(l) to the latter shows that lie has 
obtained it only in the impure state. — Honey contains variable quan- 
tities of cane-sugar, which gradually disappear, in consequence of the 
transmuting power of the ferment present, lloncy which is kept in 
imperfectly-closed vessels, and in cellars, suffers a spontaneous, slow fer- 
mentation, by which, in contradistinction to the fermentation caused 
in dilute solutions by bcer-ycast, the uncrystallisable sugar is 
destroyed first. — In grapes the so-called fruit-sugar is present by 
which the plane of polarisation is rotated towards the left. — In dried 
grapes there are found concretions of grape-sugar which rotate the 
plane of polarisation towards the right; this phenomenon does not 
depend, as has hitherto been assumed, upon a gradual metamorphosis 
of the fruit-sugar into grape-sugar, but upon a disappearance of the 
above-mentioned lyacrystallisable sugar, which is caused by its slow 
fermentation or consumption by insects ; both flf these actions being 
principally and first observed in the uncrystallisable sugar. 

Soubciran(2) has published the following statements regarding 
the various kinds of sugar contained in honey : — Becs’-honey sub- 
mitted to examination contained three different varieties of sugar ; 
viz., grape-sugar; another sugar which diminished in quantity in 
the honey by keeping and rotated the plane of polarisation towards 
the right, and was susceptibly of being altered by acids ; and finally 
an uncrystallisable sugar which rotated the plane of polarisation 
towards the left about twice as far as the altered sugar, the ratio at 
13° being as 33°‘l to 18°-9. Moreover Soubciran is not of the 
same opinion as Dubrunfaut, that the altered sugar originally 


(1) Annual Report for 1847 ami 1848, II, 98. 

(2) Compt. Rend. XXVIII, 774 ; instil. 1849, 201; J. Pharin. [3] XVI, 252 pn 
detail); J. Pr. Chcin. XLIX, 05. 
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consists of two different kinds, but believes that these are only 
formed by the decomposition of the altered sugar. 

Mannite. Nitro-Manntte. — Liebig and Pelouze(l) expressed the 
composition of crystallised mannite by the formula C 6 H 7 0 8 , which 
is supported by F«avre’s statemcnts(2) regarding the mannitc-com- 
pounds. Knop and Schnedennann(3) have been led, by their 
investigations of mannito-sulphuric acid, to the conclusion that the 
composition of crystallised mannite is more correctly expressed by 
the formula C 8 ll g O H ; other chemists assume for it the higher 
formula of Liebig C 12 II H 0 12 . — Within the last few years the 
materials for determining the composition of mannite have been 
increased by the investigation of the product (4) which is formed 
from mannite by the action of a mixture of nitric and sulphuric acid, 
namely, explosive mannite, fulminating mannite or nitro-mannitc. 
Flores Domonte and Menard(5) assign to this compound the 
formula C 12 II 9 0 7 -f-5 N0 5 , which is likewise adopted by Sten- 
house(6). It admits of .the compound being viewed as a substi- 
tution-product of mannite, C ]2 II 9 (N0 4 ) r) 0 J2 . L. Svanberg and 
Staaf(7), who determined only the carbon and hydrogen, adduced 
the formula C 12 II 9 0 9 + 4 N0 5 . 

Knop(8) states, in a memoir regarding the equivalent of mannite, 
that he could- not obtain by any process the compounds, described 
by Favre, of mannite with protoxide of lead, but invariably obtained 
only a mixture ; he likewise considers it probable that the com- 
pounds of mannito-sulphuric acid investigated by himself and 
Schnedermann were only mixtures, and that the results obtained 
therewith could be but of little avail in determining the composition 
of mannite. By fusing together an excess of crystallised oxalic acid 
and mannite at 110°, the temperature being gradually depressed 
from 100° to 9G°, tliA‘e is formed in 6 or 8 hours, with evolution of 
formic and carbonic acid, a colourless or yellowish syrup which 
solidifies on cooling. This substance is a compound of formic acid 
and mannite which is readily decomposed. Its investigation like- 
wise did not decide the question regarding the composition of 
mannite. Knop considers the product of the action of nitric acid 
upon mannite as the only compound which would be likely to 


(1) Ann. Gh. Pharin. XIX, 283. 

(2) Ann. Ch. Phvs. [3] XI, 71 ; Berzelius’ Jahresber. XXV, 557. 

(3) ' Ann. Ch. Pliarm. LI, 132 ; Berzelius’ Jahresber. XXV, 561. 

(4) Comp. Annual Report for 1847 and 1848, II, 377. 

(5) In the Annual Report for 1847 and 1848, we have given the erroneous formula 
C 1 ,ll ls 0 7 -r5N0 6 . 

(6) Comp. p. 318. 

(7) S van berg’s Jahresber. f. 1847, 360. 

(8) J. Pr. Chem. XLVIII, 362 ; Chem. Gaz. 1850, 81 ; Ann. Ch. Pliarm. LXXIV, 347. 
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unravel the difficulty ; if the composition of this body is represented 
by the above formula* C 12 1 Iq(N 0 4 ) 5 0 12 , the composition of mannite 
would in consequence be C 12 H 14 0 12 . He prefers, as the best method 
of preparing this product, the process given by Stenhouse(l), 
namely, to dissolve \ oz. of mannite in 2 oz. of well-cooled fuming 
nitric acid; after a few minutes to add cold Jiydrated sulphuric 
acid to the solution surrounded by cold water, until white flocks or 
grains are no longer separated, und immediately to pour the mix- 
ture into a large quantity of water. The crude explosive product thus 
obtained dissolves in boiling spirit of wine, and may be again 
obtained from this solution either by crystallisation or mixing it 
with a very large quantity of cold water. Hydrosulphuric acid, and 
probably also sulphurous acid, do not act upon explosive mannite in 
an alcoholic solution. Zinc decomposes it in this solution slowly, 
iron very readily, particularly in the presence of hydrochloric acid or 
chloride of ammonium. Explosive mannite yields with potassa a 
brown product of decomposition (comp. p. 324). 

Strecker(2) recommends as the best method of preparing explo- 
sive mnnnife to mix 1 part of finely pulverised mannite with a small 
quantity of nitric acid of 1*5 sp. gr. until perfect solution is effected, 
then alternately to add sulphuric and nitric acid until 4^ parts of 
nitric and 10^ parts of sulphuric have been employed ; the pasty 
mass is to be allowed to drain upon a funnel stopped with a glass 
rod, to be washed with cold water, pressed, and recrystallised from 
boiling alcohol ; water, moreover, precipitates from the acid mixture, 
which has drained from the funnel, a tolerably large quantity of 
explosive mannite. Strecker observes that when explosive mannite 
is kept in a closed bottle for several years, it is decomposed w r ith 
evolution of red vapours, whilst the product remaining contains- 
nitric acid. He found the composition of the pure preparation to 
be expressed by the formula C 6 H 4 N 3 0 !8 or C 6 H 4 (N0 4 ) 3 0 6 , according 
to which it may be considered as a substitution-product of mannite, 
C c H 7 O g , and in fact may be termed nitro-mannite. More recent 
analyses by Strecker also agree better with the latter formula of 
mannite than with the formula C 8 H 9 O g as formerly proposed by 
Knop and Schnedermann, It remains undecided whether the 
above-given formula of mannite must not be raised to C ]2 H ]4 0 I2 , 
and that of nitro-mannite to C 12 H 8 (N0 4 ) 6 0 12 . — Knop(3) has decided 
in favour of the latter(4) ; he is of opinion that nitrogen exists in 
nitro-mannite as nitric acid and not as hyponitric acid; because the 
action of concentrated sulphuric acid upon nitro-mannite (by which 


(1) Comp. p. 318. 

(2) -Ann. Ch. Pharm. LXXI1I, 59 ; Chem. Gaz. 1850, 149. 

(3) J. Pr. Chem. XLIX, 228 ; Chem. Gaz. 1850, 149. 

(4) ' S teahouse likewise assumes for mannite the formula C 12 H N 0 12 (comp. p. 318). 
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* 

this body is decomposed without any gas being evolved) gives rise 
to the formation of a colourless solution which when immediately 
mixed with water yields only a trifling quantity of red vapours ; 
whilst on the other hand large quantities of red vapours are observed 
when by long standing or application of heat hyponitric acid has 
been formed. The deportment of nitro-mannite with sulphide of 
ammonium is likewise different from that of the compounds which 
contain hyponitric acid. Knop adduces the following as the most 
probable formula* of mannite and its derivatives : — 


Mannite 
Nitro-mannite 
Mamiito-sulphuric acid 
Mannito sulphates 
Formate of mannite 


* c 12 iy> 0 (iu>)« 

. C w ll H 0,(N0-) fi 

. c r it s (Vso,) 6 + aTio-t :nio 

. CjJi s () f /so'o, ; 4 no + u<> 

. C|~l !.,(),;( 2 C.dlO.j + \ HO). 


ltcinsch(l) has likewise prepared explosive mannite by introducing 
finely-pulverised mannite into a cook'd mixture of 1 vol. of fuming 
nitric acid, prepared by distilling ccpial weights of nitric and sulphuric 
acid, and 1.] vol. of common sulphuric acid, until a thick paste was 
formed; this he gradually immersed in water, and washed and dried 
it at a temperature not exceeding 10°. On cooling the hot solutions 
of the product, he obtained it as a granular powder; by spon- 
taneously evaporating the alcoholic solution, it crystallised in star- 
shaped groups of needles ; and by similarly evaporating the ethereal 
solution, it was obtained of a feathery appearance. On addition of a 
little potassa-solution to a solution of explosive mannite in alcohol of 
90 per cent, containing a portion of ether, there arc formed in the 
cold two strata ; from the upper stratum, which has a reddish tint, 
arc deposited delicate yellow, intensely-bitter prisms, which form, 
with sulphuric acid, a salt crystallising in slender prisms, the base of 
which is termed by Reinseh mnnnitrin . In the lower brown stratum 
there appears to be contained only a peculiar acid, which crystallises 
in needles from its alcoholic solution. On adding potassa to a. warm 
alcoholic solution of explosive mannite, a violent action takes place, 
attended by a complicated decomposition. 

Explosive Substances from Sugar, Starch, f*um, <fcc. — Rein sell, 
as other chemists previously (2), has obtained explosive products from 
cane-sugar, milk-sugar, starch-sugar, starch, gum-arabic, and tra- 
gacanth, by similar treatment with the mixture of acids mentioned. 
In working with cane- and milk-sugar, inflammation may take place, 
if a large quantity of either is rapidly added to the acid, without the 
requisite agitation and refrigeration. The properties of these explo- 
sive substances art; more or less similar to those of explosive mannite. 
The product obtained from cane-sugar comports itself with potassa, 


(1) .Tsihrb. I*r. I’harm. XVIII, 102; Report, l’harm. [3] Til, 0. 
Cmup. Annual Itrport for IS 17 and 1 848, II, 377. 
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like explosive mannite, and separates only by the spontaneous evapo- 
ration of the alcoholic solution which has been prepared in the cold, 
in fine star-shaped crystals; at other times, in the amorphous state. 
Reinsch likewise obtained the product from milk-sugar, in the crys- 
talline form ; it explodes at as low a temperature as 75°. — Vohl(l) 
was never able to obtain the product from cane-sugar in a crystal- 
line form; but the compound prepared from milk-sugar was inva- 
riably deposited from the alcoholic solution in nacreous plates. 
According to his statement, the latter does not explode at 75°; it 
contains water of hydration, which is not expelled at 100°. On 
boiling the alcoholic solution of the substance, it js transformed, 
with assimilation of alcohol, into the amorphous modification. 

Regarding nitro-crythro-manuitc, which is analogous to nitro- 
mannitc, comp. p. 318. 

Gun-cotton (Pyroxylin). — Marx(2) has published experiments 
regarding the temperature at which gun-cotton inflames. lie found 
that the gun-cotton prepared in the ordinary manner explodes even 
at G3°, but on the average at 94°, when the temperature is raised, in 
the space of live minutes, from that of the air (20°) up to these 
temperatures. He found, moreover, that when the heating pro- 
ceeded more slowly, increasing on the average 3°*1 in a minute, 
the gun-cotton did not explode at all, but commenced at G9° to 
decompose, and by continued decomposition entirely lost its activity. 

Maurey(3), who has been engaged in the manufacture of gun- 
cotton on a large scale, publishes the following practical remarks. 
In France a kilogr. of gun-cotton cannot be prepared for less than 
7 francs; one kilogr. of blasting-powder costs 1 fr. 17 cents; the 
same quantity of extra fine gunpowder costs 2 frs. 39 cents. To 
product* an equal effect for the same price, gun-cotton must have 
six times the effect of the former, and three times that of the latter: 
3 grins, of gun-cotton, however, produces the effect of only 5 grms. 
of extra fine gunpowder. . In hard rocks, 1 part of gun-cotton 
"produces the same results as 5 parts of blasting-powder; but in 
soft limestone, its activity docs not exceed that of 2 parts.— Maurey 
observes, that gun-cotton when kept* in closed vessels, and in a dry 
place, exhibits signs of decomposition after a period of from 3£ to 
9 months : it smelt pungent, and contained formic acid, together 
with 1*0 to 11"5 per cent of moisture. The decomposition was more 
perceptible in those specimens of gun-cotton, in the preparation of 
which the largest quantity of sulphuric acid had been employed, 
since this acid is never completely removed by washing with pure 
water. Gun-cotton which had been washed with alkaline water, 
may be kept from 0 to 7 months without decomposition, but the 

(1) Loo. cit . p. 32C). (2*1 Fogg;. Ann. LXXV1II, 100. 

(3) Compt. Rend. XX VIII, 313. 


Explosive 
subbtum cs 
from 
sugar, 
starcli , 
gum, a-c. 



Gun- 

cotton 

(pyroxy- 

lin). 


326 ORGANIC CHEMISTRY. 

explosion mentioned below, which took place in experimenting upon 
the gun-cotton which had been washed in this manner, prevented 
farther observation. In operating upon small quantities, decomposi- 
tion may be confined merely to a strong evolution of gas, without 
any explosion taking place. Maurey describes a fearful spontaneous 
explosion of 1600 kilogr. of the gun-cotton, washed with alkaline 
water, which had taken place in his manufactory, on the 17th of 
July, 1848. He is of opinion that we are unacquainted with any 
method of guarding against the spontaneous explosion of gun- 
cotton. 

Gaudin(l) has published some remarks regarding the different 
effect of gun-cotton, according as it is prepared with a mixture of 
nitre and sulphuric acid, or with a mixture of hydrated nitric acid 
and fuming sulphuric acid. Cotton-wool immersed in the. latter 
mixture only for a few seconds, and washed with a large quantity of 
water, yields a product which does not propel the ball from a gun, 
but shatters the barrel to pieces. 

Morin(2), in opposition to Pelouze(3), has published some 
re marks, which show that fire-arms, by the use of gun-cottoil, arc 
much more rapidly injured than they are by the use of gunpowder ; 
he has, moreover, added some details regarding the uncertain nature 
of gun-cotton/ especially in reference to its preservation, and upon 
the inadequate effects of explosive paper. In the Annual Report for 
1847-8, II, 375, it was stated that an extensive series of experiments 
had shown the practical applicability of gun-cotton to fire-arms. But 
regarding a substance, the practical use of which depends so much 
upon the mode in w r hich it is prepared, it is impossible to pronounce 
a decided opinion until its chemical nature is established, whereby 
more correct notions regarding the mode of preparing it are likely to 
be ensured. 

V oh 1(4) is of opinion that the insolubility of many kinds of gun- 
cotton in ether, is probably caused by the too long immersion in 
sulphuro-nitric acid, especially w hen the sulphuric acid is in excess, 
and depends upon the fibres of the gun-cotton becoming surrounded 
by a substance which is insoluble in ether. On boiling such gun- 
cotton with alcohol, the latter substance is either dissolved or ren- 
dered soluble in ether, by the assimilation of alcohol. On evaporat- 
ing the alcoholic solution obtained by exhausting gun-cotton with 
alcohol, it deposited small crystalline grains of a substance, which 
fused at 70°; this substance became solid again on cooling, and 
detonated, when struck, or when heated to from 140° to 150°. After 
once more dissolving the compound in alcohol, it did not crystallise 
again. It is soluble in ether after it has assimilated alcohol, but 

(1) Corapt Rend. XXVIII, 269. * (2) Coiupt. Rend. XXVIII, 105, 144, 146. 

(3) Compt. Rend. XXVIII, 110, 146. (4) Ann. Ch. Pham. LXX, 360. 
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loses this property of solubility when precipitated from its alcoholic 
solution by water, and maintained in ebullition therewith until the 
alcohol is completely expelled. It is soluble, without decomposition, 
in cold concentrated sulphuric acid, and yields by the action of 
concentrated potassa-solution, with evolution of ammonia, a bright- 
yellow liquid, which forms a silver mirror when heated with an 
ammoniacal solution of nitrate of silver. — In order to coat glass 
flasks with a silver mirror, Vohl(l) proposes to dissolve gun-cotton, 
or the explosive substance from sugar, mannite, &£., in caustic 
potassa, by the aid of heat, to add to the brown solution a few drops 
of nitrate of silver, and then ammonia, until the precipitated oxide of 
silver is redissolved ; it is then to be heated in a water-bath, when, 
at a certain point of the process, the mixture assumes a blackish- 
brown colour, froths up, and all the silver becomes deposited upon 
the walls of the vessel in form of a mirror, which is more brilliant 
than that which is produced by means of ethereal oils. 

coiiodiiitti. — Regarding the preparation of collodium, Edwards(2) 
recommends that the action of the acids should not be continued too 
long, and that dilute acids should be avoided. He, moreover, 
advises that the ether employed as g solvent of the gun-cotton 
should not be too pure, and states that a mixture of alcohol and 
ether of 076 to 0*77 sp. gr., dissolves gun-cotton instantly. 

Action of nilute Nitric Acid upon Woody Fibre Sacc(3) has 

studied the action of dilute nitric acid upon woody fibre. — On gently 
boiling 200 grms. of deal sawdust (dried at 100°) with 400 grins, of 
water, and 2 kilogrs. of common nitric acid, vapours of nitric acid 
were evolved in the first stage of the process, but disappeared as the 
operation proceeded. By repeatedly returning the distillate, the 
wood after a few hours acquired a pasty consistence. The liquid, 
which contained oxalic acid, was drained off, by placing the mass 
in a funnel stopped with a glass rod; the remaining product being 
washed with water. In the process of washing out the aeid, the 
mass which at the commencement still exhibited a woody structure, 
increased considerably in bulk. The substance was insoluble in w ater, 
but on addition of ammonia it formed a solution, which gelatinised 
when mixed with acids. Sacc considers this mass to be poetic acid, 
which is formed from the lignin of the wood. When dried at 100°, 
jit assumed a somewhat grey colour, and was then insoluble in am- 
monia. It yielded, on analysis, from 40.8 to 42*8 per cent of 
carbon, 5*9 to 6*0 hydrogen, and not a trace of nitrogen : the 
formula C 14 H 12 0 13 , w r hich Sacc regards as the true expression of 
the composition of pectic acid, requires 42 0 per cent of carbon, and 

(1) Dingl. Pol. J. CX1I, 237. 

(2) J. China. M 6d. [3] V, 511 ; Dingl. Pol. J. CXIV, 157. 

(3) Ann. Ch. Phys. [3] XXV, 218; J. Pr. Chem. XLVI, 430 ; Chera. Gaz. 1849, 274. 
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6*0 per cent of hydrogen. — Porter(l) considers it highly improbable 
that pectic acid, which is so readily decomposed by nitric acid, is 
formed in this process. On repeating Sacc’s experiments, he 
obtained a mass resembling pectic acid; it presented, however, 
essential differences from the true pectic acid prepared from turnips. 
The former was found to be insoluble in boiling water, and to dis- 
solve only with difficulty in alkalies : it was precipitated from the 
latter solution as a gelatinous precipitate, which, however, soon 
united in flocks. It was immediately precipitated from its solution 
in concentrated alkalies, as a white powder; and by boiling with 
moderately dilute nitric acid, was converted into oxalic acid. True 
pectic acid, on ’the contrary, was found to be somewhat soluble in 
boiling-water, to be precipitated by acids from alkaline solutions 
as a perfectly transparent jelly, and to yield mucic acid with mode- 
rately dilute nitric acid. The substance prepared from wood yielded, 
when dried at 100°, from 43*2 to 43' 6 per cent of carbon, and from 
5 '8 to G O hydrogen, which most closely corresponds to the formula 
Cj 6 II J3 O u . The formula C 32 II 22 0 3U , which Fremy(2) assumes for 
pectic acid, requires 42 3 per cent of carbon, and 4’8 per cent of 
hydrogen.— Kemp (3) supposes that if the substance investigated 
by Porter is C 16 H 12 O u , the body examined by Sacc may be 


Vegetable Chemistry. Absorption of Inorganic Constituents. 

— Lassaignc(4) has collected his earlier investigations^) with a 
view of proving that phosphate of lime, just as carbonate of lime, be- 
comes soluble in water by the agency of carbonic acid, and is thus 
assimilated by plants. 

Root of Peuecdanuin Officinale. Peuccdanin. — Bothc(6) has sub- 
mitted peucedanin to a new investigation. It was first prepared by 
Schlatter(7), and subsequently analysed by O. L. Erdmann(8). 
In order to prepare and purify this substance be recommends the 
following method : — The root of Peucedanum officinale , finely pulver- 
ised, is digested for some hours with alcohol of 90 per cent, and then 
heated with the liquid to ebullition ; the filtered solution when 


(1) Ann. Ch. Pharm. LXXI, 115 ; Sill. Am. J. [2] IX, 20; Chcm. Gaz. 1849, 4G9.‘ 

(2) Annual Report for 1847,and 1848, II, 103. 

(3) Chem. Gaz. 1849, 487. 

(4) Ann. Ch. Phys. [3] XXV, 316; J. Pharm. [3] XV, 258; J. Pr. Cliem. XLVI, 
479; Compt. Rend. XXVIII, 73 (in abstr.) ; Instit. 1849, 18. 

(5) Annual Report for 1847 and 1848, II, 119. 

(0) J. Pr. Chcm. XLVI, 371; Ann. Ch. Pharm. LXXII, 308. (In the latter place, 
important errors in Bothe’s calculations of the auhlysis,, and stoechiometrical considera- 
tion, have been pointed out.) 

(7) Ann. Ch. Pharm. V, 201 ; Berzelius' Jahrcshericht. XIV, 323. 

(8) J. Pr. Chem. XVI, 42 ; Berzelius’ Jabresbericlit XX, 446. 
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evaporated to a slight extent yields crystals of pcuccdanin which are . 
freed from a brown resinous substance by very dilute cold alcohol, in 
which it dissolves. The subsequent extracts contain a far larger 
quantity of tbe resinous substance. Peucedanin is separated by 
diluting the hot alcoholic extract with water as long as the cloudi- 
ness which is produced disappears by agitation and heat ; the cooled 
liquid deposits additional crystals on long standing. Peucedanin is 
purified by repeated recrystallisation from cold ether which leaves a 
portion of oxipcucedanin undissolved. Pure peucedanin crystallises 
in small six-sided prisms which belong to the rhombic system*. • They 
fuse at 75° without loss of weight ; at 1 30° they acquire a brown 
colour with formation of a trifling sublimate ; they are expressed by 
the formula C 4 H 2 0. Bothe adopts the formula C 24 H 12 O fl . It does 
not appear to form compounds of definite composition with basest it 
dissolves however in alkalies and is again precipitated by acids. In 
the recrystallisation of peucedanin from cold ether, oxipcucedanin 
remains, as above-mentioned, in form of a granular residue ; when 
freed from peucedanin by cold ether, it fuses at 110° and has then 
the composition C 24 H n 0 7 . Bothe considers it as being derived 
from peucedanin by oxidation and separation of water, and states 
that old roots contain a larger quantity than roots which are freshly 
gathered. The author did not succeed in preparing it artificially. — 
Peucedanin slowly dissolves at 60° in nitric acid of 1*21 sp. gr. ; the 
yellow liquid solidifies on cooling to a foliaccous crystalline, mass 
which is rcerystollised from alcohol. Nitropeucedanin , the product 
thus obtained, forms colourless, pliable crystalline plates which arc 
pretty readily soluble in alcohol and in ether, and are nearly insoluble 
in water; heated above 100° they fuse and are decomposed. Bothe 
adduces for this compound the formula C 24 H 10 NO 9 , but his analyses, 
when correctly calculated, do not accurately agree therewith nor with 
the formula C 2t H n (NOJ 0 6 , according to which nitropeucedanin' 
would be a substitution-compound of peucedanin. In the prepara- 
tion of nitropeucedanin oxalic and styphnic acid are likewise 
formed . — Nitropeucedaninamide is the name assigned by Bothe to. 
a compound which is formed when nitropeucedanin is heated to 100° 
in a current of ammonia-gas. He represents its composition by the 
formula C 24 H 12 N 2 0 8 , according to which it may be derived from 
nitropeucedanin, C 24 II 10 NO 9 , by the assimilation of NH 3 and separa- 
tion of 110 ; and he adduces in support of his view numbers obtained 
in observing the change of weight of nitropeucedanin when exposed 
to this action. His numbers however directly contradict his state- 
ments. Nitropeucedaninamide is soluble in alcohol and crystallises 
from the hot solution in shining rhombic prisms ; It is soluble also 
in ether, and almost insoluble in water. On adding water to the 
alcoholic solution it separates slowly ; the slightly clouded liquid is 
observed to be yellow in transmitted light and of a sky-blue colour 
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.in reflected light. This compound is likewise formed in an impure 
state, in smaller quantity, by heating nitropeucedanin with ammonia 
and alcohol. It is decomposed by acids with formation of nitro- 
peucedanin and an ammonia-salt of the acid employed ; when boiled 
with strong bases it slowly evolves ammonia. 

Columbo-itypot. — Wittstock in 1830(1) found in columbo-root 
(of Cocculus palmatus de Cand., Menispermum palmatum, Linn.) a 
peculiar substance which he termed columbin. Its crystalline form 
was determined by G. Rose(2). Licbig’s(3) analysis, calculated 
according to the new atomic weights, yielded 65*53 per cent of 
carbon, and 6*1 7 per cent of hydrogen. — Bodeker(4) recommends 
the following process for preparing columbin. Columbo-root is 
exhausted by alcohol of 75 per cent ; as much as possible of the 
alcdhol is distilled from the clear extract, and the last traces are 
expelled by drying the residue in.a water-bath. It is then treated 
with water, and the thickish, cloudy solution agitated with an equal 
volume of ether ; the greater part of the ether is distilled from the 
filtered ethereal stratum, and again agitated with the aqueous 
stratum, the process being repeated until the ether no longer 
removes from the aqueous stratum an appreciable quantity of columbin. 
The columbin separates On evaporation in the crystalline form from 
the ethereal solution which contains also a fatty oil, and is purified by 
recrystallisation from ether. The columbin is readily ascertained to 
be free from fat by dissolving it in boiling acetic acid in which no 
droplets of oil should be observed. Bddeker found in coluinbih 
65*1 and 65 3 per cent of carbon, 6*Q of hydrogen-; he assumes it to 
be represented by the formula C 42 H 22 0 14 which requires 65*3 per 
cent of carbon, and 5*7 of hydrogen. A compound sufficiently pure to 
enable the author to determine its equivalent could not be prepared. 
— As stated in the Annual Report for 1847-8, I, 490; Bodeker 
found columbin to be accompanied in columbo-root with berberine, 
for which he confirmed the composition C 24 H 18 N0 9 . If the residue 
of the alcoholic extract of columbo-root is exhausted with hot lime-water 
the brownish-red extract yields immediately an amorphous precipi- 
tate when neutralised with hydrochloric acid, and the supernatant 
liquid when mixed with a farther quantity of hydrochloric acid 
deposits after some days hydrochlorate of berberine in the crystalline 
form. A compound similar to *the above-mentioned amorphous 
precipitate is formed .by digesting the aqueous solution of 'the 
alcoholic extract of columbo with an acid previously to the separation 
of the berberine-salt. This amorphous precipitate is freed from the 


(1) Pogg. Ann. XIX, 298; Berzelius’ Jahresber. XI, 288. 

(2) Pogg. Ann. XIX, 441. 

(3) Pogg. Ann. XXI, 30. 

(4) Ann. Ck. Pharm. LXIX, 37 ; Chem. GHz. 1849, 149. 
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berberiue-balt by washing with water, and is dissolved in acetic acid- 
which deposits by gradual evaporation a portion of columbin and 
then a resinous yellow mass. The latter is exhausted by ether, the 
residue dissolved in dilute potassa-solution, the brown flocks which 
separate on passing into the liquid a stream of carbonic acid are 
filtered off, and the solution decomposed by hydrochloric acid. The 
flocky white precipitate forms when washed a pale straw yellow, 
amorphous powder which consists of columbic acid. This acid red- 
dens moistened litmus-paper, scarcely dissolves in water, is slightly 
soluble in cold ether, more readily in acetic acid and most copiously 
in alcohol ; it does not, however, crystallise. According toBbdekcr 
its composition art 40° is HO, C 42 H 21 O u + 3 HO ; 1 equiv. of water 
is expelled by drying at 100°; and 2 equivs. at 115°. It is not 
altered by cold nitric acid; it dissolves however in concentrated 
sulphuric acid without being decomposed. The alcoholic solution 
yields with a solution of acetate of lead in alcohol a yellow precipi- 
tate of the composition 2 (PbO, C^HgjOjj) +PbO, HO +5 HO, 
from which the 5 HO are expelled at a temperature between 100° 
and 130°. According to Bddeker the. columbic acid is present in 
columbo-root in combination with berberine. ■* 

Root «f Aristolochia ciematltls. — Winckler(l) obtained on inves- 
tigating the root of Aristolochia clematitis, Linn. ( Aristolochia longa 
vulgaris), an ethereal oil in quantity of 120 grains from 4 pounds of 
roots, and a bitter substance which is identical with that which is 
contained in the root of Aristolochia serpentaria Linn. 

Tubers of Aplos Tuberose. — 3tichard(2) recommends the cultiva- 
tion of Apios tuber osa de Can d. (Glycine apios, Linn.) as a substitute 
for the potato. He gives an analysis by Payen, according to which 
the tubers of this plant (A) compared with a variety of potato (Pa- 
trugue jaune ; B) contain in 100 parts : 



A. 

B. 

Nitrogenous substances 

* 4*5 

1*7 

Fatty substances . 

. 0*8 

01 

Starch, sugar, and pectin-substances . 
Cellulose and epidermis . . . • 

. 33*55 

21*2 

. 1-3 

1*5 

Inorganic constituents • . _ 1 

. 2*25 

11 

Water 

. 57*6 

74*4 


Topinambour.— Payen, Poinsot and Fery(3) have analysed 
typinambour. The product investigated was cultivated in a sandy 
soil .which had been manured with phosphate of magnesia-ammonia. 
They found it to contain 76*04 per cent of water, 14*70 sugar; 
3*12 albumin and two other nitrogenous constituents; 1*50 cel- 
lulose; 1*86 inulin; 0*92 pectic acid; 0*37 pectin; 0*20 fat 

(1) Jahrb. Pr. Pharm. XIX, *71. 

(2) Compt. Rend. XXVIII, 189 ; Iustit. 1849, 76. 

(3) J. Pharm. [3] XVI, 434. 
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with traces of volatile oil j and 1*29 ash (comp, at Ashes of 
Plants). 

Bark of Caii-ceura. — E. Caventou(l) has investigated the bark of 
cail-cedra {Khaya senegalensis or Stoietenia senegalensis ) which is 
employed in the neighbourhood of the River Senegal as a remedy for 
intermittent fevers. He found it to contain a bitter principle which 
he terms cdil-cedrin, besides a green fat, red and yellow colouring 
matters, gum, starch, a waxy substance, woody fibre, sulphate and 
phosphate of lime, and chloride of potassium. 

Sugar-cane. — Casaseca(2) has investigated the fresh sugar-cane 
(canne creole) .of Havannah, and found the entire cane (A), the 
stripped cane (B) and the cuticle (C) to consist of the following con- 
stituents : 



A. 

B. 

a 

Water . . . * 

77 

77-8 

69*5 

Sugar and other soluble substances 

12 

16 2 

11-5 

Woody substance 

11 

60 

19*0 


23 parts of dried sugar-cane contain 12 of sugar, 23 of the dried 
cuticle, however, contained only 8'6 parts. The advantage of pealing 
the sugar-cane consists principally in the removal of the woody 
substance. Casaseca persists in his opinion that the ratio of sugar 
to the woody substance is constant in the ripe cane, and that in the 
same quantity of perfectly dried sugar-cane there is always an equal 
proportion, of sugar present. 1000 parts of freshly-pealed sugar- 
cane yielded 1*6 of ash which consisted of (58 0 parts of silica to 
31*4 of lime, with traces of iron and manganese. 1000 parts of the 
fresh cuticle yielded 2 ‘28 of ash consisting of G8’-9 of silicic acid 
with a large quantity of silicate of iron and a little silicate of manga- 
nese, and of 31*1 of lime, together with iron and manganese. 

Payen(3) has published investigations regarding the structure and 
composition of. the sugar-cane. We must however confine ourselves 
to the chemical results which he has obtained. He found in the 
ripe sugar-cane of Otahcite 71’04 per cent of water : 18‘02 sugar; 
9'56 cellulose and woody substance; 055 albumin and three other 
nitrogenous substances ; 035 cerosin, green matter, yellow colouring 
matter, colouring principles which assumed a brown and red colour, 
fatty substances, volatile oil, aromatic and deliquescent substances ; 
0'12 insoluble and OIG soluble salts consisting of phosphate of 
lime and magnesia, alumina, sulphate and oxalate of lime, acetate 
and malate of lime, potassa and soda, sulphate of potassa, chloride of 
potassium and sodium ; and finally 020 silicic acid. In the unripe 


(1) J. Pharm. [3] XVI, 355; J. Cliim. Med. [3] V, 073; Report. PUarm. [3] 
IV, 397. 

(2) Ann. Ch. Phys. [3] XXV, 321. 

(3) Compt. Rend. XXVIII, 613. 
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sugar-cane which had attained one-third of its perfect develop- 
ment he found 79*70 per cent of water ; 9*06 sugar ; 7*03 cellulose 
and woody matiere incrust ante ; 1*1 7 albumin and three other nitro- 
genous principles; 1:09 starch, cerosin, green substance, yellow 
colouring matter, and substances which acquired a brown and red 
colour; 1*95 fatty aild aromatic substances, hygroscopic matter, 
volatile oil, soluble and insoluble salts, silica and alumina. — Payen 
moreover alludes to the different proportions of solid substance in 
the various parts of the sugar-cane. 

In regard to the latter circumstance, Casaseca(l) has published 
the following statements. The proportion of water in sugar-cane 
increases continually towards the summit ; sugar occurs in larger 
quantity in the lower than in the upper portion of the cane, al- 
though it is nearly uniformly distributed in the upper two-thirds ; in 
the lower two-thirds the proportion of woody substance is nearly 
equal, but far less in the upper two-thirds. The proportion of sugar 
in the middle third corresponds pretty accurately to that of the entire 
cane. The joints contain less water than the other portions of the 
crane, but even in those parts the proportion of water increases 
towards the top of the cane. 

£ar<ia.ininc Amara. — Winckler(2) has investigated the dried 
plant of Cardamine amara , Linn. He has found it to contain a 
nitrogenous and sulphuretted acid in combination with an organic 
compound which is probably of a basic character. In its chemical 
constitution it is probably* identical with or only very slightly dif- 
ferent from myronic acid of mustard-seed. Alone and in combination 
with bases this acid evolves by the action of the my rosin of yellow 
mustard, but not by emulsion of almonds, a pungent volatile oil 
which is very similar to or identical with the oil of scurvy-grass or 
of horse-raddish. lie states that flic remarkable bitterness and far 
inferior pungency of the fresh plant is dependent on the presence in 
smaller proportion of myrosin or of an analogous compound which is 
required to produce the pungent oil. 

cuciiieria officinalis. — The dried plant of Cochleria officinalis, Linn., 
according to Winckler , s(3) investigation, comports itself in many 
respects like the preceding plant. He states that it contains a sub- 
stance forming with lime, a soluble compound which is decomposed 
by free lime at a high temperature. When treated with basic acetate 
of lead the substance combines with the protoxide of lcad,and may be 
separated from its combination by means of sulphuretted hydrogen 
without being thereby decomposed. It is probable that the for- 
mation of the pungent ethereal oil is dependent on the simul- 
taneous action of myrosin and a basic body upon this peculiar, 
substance. 


Sugar- 

cane. 


(1) Compt. Rend. XXIX, 231. 

(3) Jahrb. Pr. Pharm. XVIII, 319. 


(2) Jahrb. Pr. Pharm. XVIII, 89. 
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Leaves er the Mulberry-Tree. — Hag s k y (1 ) found the same propor- 
tion of ash in the dark-green as in the yellowish leaves of the 
mulberry-tree, the colour of the leaves being merely dependent on 
the nature of the soil and culture. The ash, which amounted nearly 
to 10 3 per cent, consisted chiefly of carbonate of potassa, chloride of 
potassium, carbonate of lime, a small quantity of phosphate of lime, 
sulphuric acid and magnesia with minute quantities of silicic acid 
and sesquioxide of iron. But in the yellow leaves, dried at 100°, if 
assumed to be free from ash, he found from 1*6 to 2 per cent of 
nitrogen, and in the green leaves 4’0 per cenfc 

Leaves ef Agave Americana. — Lenoble(2) found in the leaves of 
Agave Americana a pungent, vesicating volatile oil, a gummy, 
resinous constituent, woody fibre, silicic acid and salts of potassa and 
lime, which consisted chiefly of the malates of these bases. 

Lttpiia In the A set ala of Nepenthes. — A. Volcker(3) has investigated 
thOiquid contained in the ascidia of Nepenthes. It was generally 
clear and colourless, rarely yellowish, and reddened litmus; that 
which was collected from different plants yielded respectively 092 ; 
O’ 91 ; 087 ; 0’58; 0*62; and 0’27 per cent of residue which con- 
tained in 100 parts' 38-61 per cent of organic matter consisting prin- 
cipally of malic acid with a little citric acid/ 50*42 of chloride of 
potassium, 6*36 soda, 2*59 lime and 2*59 magnesia. 

Milky Juice of Ascleplas Syrlaca. Asclepione. — List(4) has ex- 
amined a peculiar substance contained in the white milky juice of 
Asclepias syriaca, and has termed ft Asclepione. The milky juice 
which exudes abundantly from the exposed surface after the plant is 
cut off is very concentrated, thick, and p 9 ssesses a slightly acid 
reaction. When heated the albumin it contains coagulates and 
encloses the suspended particles of asclepione which may be separated 
by digestion with ether. After distilling off the greater part of the 
ether, there remains a clear solution which solidifies on farther evapo- 
ration to a crystalline mass. The asclepione which is thus prepared 
still contains another substance which by treatment with anhydrous 
cthec. remaim insoluble. Pure asclepione forms white crystalline 
cauliflower-like masses, and by the slow evaporation of its solution 
it exhibits a finely radiated, concentric crystallisation. It is taste- 
less and odourless, insoluble in water and in alcohol, readily soluble 
in ether, but less soluble in turpentine-oil, petroleum and concen- 
trated acetic acid. It is neither dissolved nor decomposed by hot 
potassa-solution. It fuses at 104° and then remains amorphous and 
transparent j when more strongly heated it assumes a yellow colour 
and is decomposed. Its composition is expressed by the formula 


(1) Wien. Acad. Ber. 1849, Jan.-51. 

(2) . J. Pbarm. [3] XV, 349. 

(3) Annals and Magazine of Natural History [2] IV, 128 ; Phil. Mag. [3] XXXV, 
192 ; J. Pr. Chem. XLVIII, 245. 

(4) Ann. Ch. Pharm. LXIX, 125. 
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C 30 H 17 O 3 or, with reference to the analogous lac tn con (C^Hj^C^), 
by 

New variety of Hanna. — Th. Anderson(l) has investigated a new 
variety of manna which at certain seasons covers the leaves of Euca- 
lyptus dumosa, a tree which grows in the interior of Australia Felix, 
and is called by the natives lerp. It appears to be uncertain whether 
it exudes spontaneously, or as the result of the punctures of insects. 
This kind of manna consists of small conical cups covered externally 
with hairs. The alcoholic extract could not be made to crystallise ; 
it contains an uncrystallisable sugar which is susceptible of alcoholic 
fermentation. The residue when treated with cold water yields a 
guufmy substance, and with hot water a substance Which on cooling 
separates as a white powder and is identical with inulin, as was 
also proved by analysis. The substance dried at 100° gave 43*9 per 
cent of carbon and 6'3 hydrogen. The liquid from which tlie^flkjhn 
had been separated acquired a blue colour with iodine ; and the cellu- 
lose remaining after treatment with water yielded 43' 7 per cent carbon 
and 7 0 hydrogen. This kind of manna generally contains in addition 
small quantities of resin and wax, and leaves when burned 1*13 per 
cent of ash. It consists in 100 parts of 15*01 water ; 49*06 sugar 
with a small quantity of a resinous substance; 5*77 gum; 4*29 
starch ;’ 13*80 inulin ; 12*04 cellulose. . * 

Formation of Fat in Olives. — Blondeau de Carolles(2) believes 
that the formation of fat in olives depends upon a decomposition of 
woody fibre and tannic - acid with separation of carbonic acid and 
water. He expresses this metamorphosis by an equation in which 
the olive-oil, as obtained from the olives, figures as a pure chemical 
compound of the formula ^36^36^4* 

on ret Fruit. — Girardin(3) has investigated the fruit of several 
varieties of gourd ; common gouud. (A), pain du pauvre (B), arti- 
chaut de Jerusalem (C), yiraumont bonnet turc (D) and sucrine du 
Bresil (E). The variety which is termed pain du pauvre is different 
from that of the same name investigated by Braconnot(4). Girardin 
found in 100. parts of the fresh fruit : 



A. 

B. 

C. 

D. 

E. 

Water .... 

94 18 

79*67 

85*80 

9294 

93*40 

Sugar .... 

0-27 

2-50 

0*15 

069 

0*33 

Albumin and casein 

016 

1*36 

0*41 

0*14 

0*19 

Fat and colouring, matter 

trace 

001 

0*01 

0*01 

trace 

Gum. w T oody substance, &c. . 

2-94 

1260 

7*85 

209 

2*65 

Ash . . . • 

245 

3*86 

5-78 

4*13 

3*43 

Nitrogen .... 

002 7 

0*218 

0*066 

0*022 

0*031 


(1) Edinburgh new Philos. Journ., July, 1849 ; J. Pr. Chem. XLVII, 449; J. Pharm. 
[3] XVI, 235. 

(2) Instit. 1849, 194 ; Froriep’s Tagesherichte uber die Fortschritte der Natur- und 
Heilkunde, 1850, Nr. 121. 

(3) J. Pharm. [3] XVI, 19. 

(4) Annual Report (or 1847 and 1848, II, 125. 
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besides traces of free acid, an aromatic principle and starch. The 
ashes contain as soluble salts carbonate -of potassa which is derived 
from the raalate, sulphate of potassa, chloride of patassiurn and 
chloride of magnesium ; and as insoluble salts, phosphate of lime 
and magnesia, carbonate of lime and magnesia, silicic acid, alumina 
and sesquioxide of iron. — It is worthy of remark that part of these 
fruits contain more ash than organic matter. 

Acorns. — Braconnot(l) has found in shelled acorns, obtained 
from Quercus rncemosa and sessiliflora, 31*80 per cent of water, 
36*94 starch, 1*90 lignin, 15*82 lcgiunin and tannin, 5*00 extractive 
matter, 7*00 uncrystallisable sugar, 3*27 fatty oil, 0*38 potassa, 
0*19 sulphate of potassa, 0*01 chloride of potassium, 0*05 phosphate 
of potassa, 0*27 phosphate of lime (the sum of these constituents is 
102*63) ; traces of silicic acid and sesquioxide of iron, undeter- 
m w** quantities of citric acid and milk-sugar. Braconnot lays 
great stress upon the occurrence of the latter constituent. He con- 
siders that the existence of a substance in acorns closely allied to 
milk-sugar, can scarcely be doubted ; when treated, however, with 
nitric acid, it yielded no inucic acid. 

Cofrce-»erricH. — In a memoir upon coffee, Payen(2) has collected 
the results of several papers which he had published at former periods. 
Wc shall give here merely the composition he states that coffee pre- 
sents in the normal condition; namely, 31 per cent cellulose; 12 
hygroscopic water; from 10 to 13 fat; 15 5 sugar, dextrin and vege- 
table acid; 10 legutnin and casein; from 3*5 to 5 tanno-cuffcate 
(chlorogate) of caffeine- potassa ; 3 of a nitrogenous substance ; 0*8 
free caffeine; 0*001 of solid volatile oil; 0 002 of an aromatic fluid 
constituent soluble in \faiter, and possessed of an agreeable ilavour, 
and a less soluble aromatic constituent ; and 0097 of inorganic 
constituents consisting of potassa, lime, magnesia, silicic acid, phos- 
phoric acid, sulphuric acid, and traces of chlorine. 

Need* of the ivy. — Posselt(3) has published a preliminary note 
regarding the constituents of ivy-seeds {Heeler a helix L.) They 
contain a nifirogenous substance resembling omul sin, fat, two pecu- 
liar acids, sugar, together with some pectin and inorganic salts. — 
Ether extracts from the fresh seeds a green oil, besides a fluid fat 
which contains one that is solid. The latter saponifies with diffi- 
culty, and yields thereby a fatty acid, possessing a fusing-point 
which does not rise above 30°, after repeated recrystallisation from 
alcohol ; its silver-salt contains from 27*4 to 27*6 per cent of silver. 
The seeds exhausted by ether were treated with boiling alcohol. 
After distilling off a portion of the alcohol from the extract a sub- 
stance was deposited in quantity, and on cooling the liquid 


(1) Ann. Ch. Phy». [3] XXVII, 392 ; J. l>r. Cliem. XLIX, 232. 

(2) Ann. Ch. Phys. [3] X^VI, 108. 

(3) Aun. Ch. Pharrn. LX1X, 02 ; Chcm. Gaz. 1849, 92. 



VEGETABLE CHEMISTRY* 337 

at this point of the operation, an indistinctly crystallised yellowish 
substance separated, and was found to consist of impure hederic acid. 
From an alcoholic solution mixed with ether, this acid once crystallised 
in white needles and plates of perfect purity. It dissolves neither in 
water nor in etlifcr; its alcoholic solution has an acid reaction. It 
expels carbonic acid from its combinations, and forms with bases 
uncrystal lisable salts, most of which are insoluble in water, but are 
soluble in alcohol. It loses at 100° 5*4 per cent of water of crystal- 
lisation, and when dined at this temperature contains from 66*4 to 
GG*5 per cent of carbon, and from 9*4 to 9*5 hydrogen. To hederic 
acid adheres pertinaciously another acid, which is, moreover, re- 
tained in quantity in the seeds which have been exhausted by water 
and alcohol ; it may be separated therefrom by extraction with acetic 
acid. It forms insoluble salts with lead and baryta, and soluble 
yellow salts with the alkalies. When heated with nitrate of silved or 
with nitrate of suboxidc of mercury, it reduces them to the metallic 
state. 

Meeds of Ijatbyrus An^usilfolius. — Rcinsch(l) lias found in the 
seeds of Lathy rus any list if a litts an uncrystallisable bitter substance, 
vegetable fibre, starch, vegetable gelatin, vegetable albumin, gum, 
; *>alts, a fatty oil, a resinous and waxy substance. 

Semen C yme. Santonin. — Cailoud(2) recommends the following 
method of preparing santonin : 10 kilogrs. of worm-seeds are boiled 
with 80 liters of water, and GOO grins, of caustic lime; the liquid is 
separated by a straining-cloth from the deposit, and the latter is 
repeatedly treated in a similar manner. The liquid is then separated 
by filtration from the colouring matter which is slowly deposited, the 
fluid is evaporated down to about 10 or 12 liters, and mixed with an 
excess of hydrochloric acid. The impure santonin, which is deposited 
in 4 or 5 days, is washed with about 1 liter of hot water, and suspended 
in 50 grins, of aqueous solution of ammonia, which dissolves out a 
resinous matter. It is finally washed with cold water, heated to 
ebullition with about 3 liters of strong alcohol, to which some 
animal charcoal is added, when the santonin crystallises from the 
hot filtered liquid in a state of purity. . 

RhamnuN Frangula and Rhatnnus Cathartica. — 13 i nswangcr (3) 
has subjected to a lengthened investigation the sap of the berries, the 
seeds, the stem- and root-bark of Rhatnnus frangula and Rhatnnus 
cathartica , for the details of which we must refer to the original 
memoir. We merely state that he likewise found in the unripe, 
but not in the ripe berries of Rhatnnus cathartica 3 the crystallis* 
able substance discovered therein by> Fleury(4), who termed it 

(1) Jahrb. Pr. Pharm. XVIII, 37. 

(2) J» Pharm. [3] XV, 106; Ann. Ch. Pharm. LXXII, 316 (in abstr.) 

(3) Repert. Pharm. [3] IV, 47, 145. 

(4) J. Pharm. [2] XXVII, 666; Berzelius’ Jahrcsber. XXII, 462. 

VOL. III. Z 
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rhamnin . — Lassaignc and Feneulle(l) had termfed the purgative 
principle of senna-leaves cathartin, and Hubert (2) had regarded the 
bitter principle of the ripe berries of Rhamnus cathartica , as agreeing 
with the latter constituent of senna; Binswanger, however, differs 
from these views, and distinguishes a rhamno-cathartin and a senna- 
cathartin. — Winckler(3) also has found no rharnnin in the ripe 
berries of Rhamnus cathartica y but merely a bitter substance which 
he terms cathartin. He believes that during the perfect ripening of 
the berries, the rhamnin is split into this bitter principle and grape- 
sugar. Winckler(4) also found that this bitter substance differs 
from that obtained from senna-leaves (Senna tripolitana ). 

Regarding the analyses of plants and of ashes, romp, also at 
Agricultural Chemistry. 


Proximate . Constituents of the Animal Body^and Colla- 
teral matters. Allotropism of the so-called Protein-Substances. — 

In a treatise upon the allotropism of the constituents of animal bodies, 
Draper(5) has pointed out two different species of allotropy which 
might be exhibited by fibrin, albumin and casein : either, firstly, they 
may all be allotropic modifications of one and the same compound, 
analogous to the different modifications of carbon (charcoal, graphite, 
diamond) ; or, secondly, each of these substances may exist in two 
states, a chemically-activc, and a chemically-passive state. The ulti- 
mate atoms of each substance may be brought into the active or pas- 
sive condition by the influence of the nervous system. In inflamma- 
tory diseases, according to this view, the atoms of the parts affected 
are in the active, and in congestive diseases, in the passive state; in 
the first case, the increased affinity of these atoms for oxygen will 
give rise to an energetic process of oxidation, manifesting itself in an 
augmented excretion of urea and sulphuric acid in the urine, &c. ; in 
the second ease the result will be reversed. (The question concerning 
allotropic conditions certainly could only arise if these so-called pro- 
tein-compounds possessed actually the same composition.) 

Fibrin. — Licbig(6), on comparing the fibrin obtained from mus- 
cular fibre with that of blood, with which it is usually considered 
identical, has found them essentially different. — The fibrin of blood, 
when placed in water containing T ' 0 th per cent of hydrochloric acid, 
soon swells up to a gelatinous mass which shrinks together again on 
the addition of stronger acid, and again swells up in pure water 
without dissolving to any perceptible extent. — The fibrin of flesh 
dissolves, in great part, at the ordinary temperature, in water con- 

(1) Ann. Ch. Pliys. [2] XVI, 18. (2) J. Chim. Med. [1] VI, 193. 

(3) Jahrb. Pr. Pharin. XIX, 221. ( 4 ) Jahrb. Pr. Fharm. XIX, 203: 

(5) Phil. Mag. [3] XXXIV, 241. 

(<>) Ann. Ch. Pharm. LXXIII, 125; Cbem. Gaz. 1850, 109. 



Fibrin. 


PROXIMATE CONSTITUENTS OF THE ANIMAL BODY, &C. 339 

taining the at>#ve-mentioned*amount of acid (that from fowls and 
oxen almost entirely, that from mutton leaves more residue ; the 
fibrin prepared from veal leaves a residue amounting to more than 
one half ; the residue is elastic and appears whiter and more gelatinous 
than blood-fibrin which has been steeped in water containing hydro- 
chloric acid) ; it produces rather a thick solution, somewhat turbid 
from fatty matters, which filters with difficulty, ancl when neutralised, 
coagulates to a thick white gelatinous paste which dissolves easily in 
excess of alkali ; chloride of sodium and other salts, added to the 
solution, produce a coagulum which redissolves in much water. The 
precipitate produced by neutralising the hydrochloric solution dis- 
solves (unless previously boiled with water) in lime-water ; the solu- 
tion is coagulated, on boiling, like a dilute solution of albumin. The 
fibrin of flesh contains less nitrogen than that of blood, ana in 
composition more nearly resembles albumin. Fibrin from the flesh 
of fowls (which had been dissolved in hydrochloric acid, precipitated 
by, ammonia and dried at 120°) contained 54*46 per cent carbon, 
7*28 hydrogen, 15*84 nitrogen, 1*21 sulphur and 1*4 ash; the 
fibrin from beef contained 53*67 per cent carbon, 7*27 hydrogen, 
10*26 nitrogen and 1*06 sulphur. 

Liebig could not by any method prepare the fibrin of blood so as 
to be free from iron ; even when the ash left after incineration w as 
quite white, it contained a considerable quantity of iron. Well- 
washed blood-fibrin covered with water in a closed vessel, and set 
aside in a w arm place, soon enters into putrefaction (in which process 
there is produced, together with very little free hydrogen gas, a very 
volatile stinking substance) ; without changing colour, it loses its 
coherence, and after three weeks is converted into a nearly colourless 
liquid, in which a few flocks tinged black with sulphide of iron float ; 
the liquid behaves like a solution of albumin, coagulating when 
heated, to a gelatinous mass which exhibits the properties and com- 
position of albumin (dried at 130° this mass contained 53*9 per cent 
carbon, 6*99 hydrogen, 15*58 nitrogen, 1*45 to 1*59 sulphur and 
0 28 ash). The solution filtered from the coagulated albumin con- 
tained a small quantity of a nitrogenised substance which was not 
examined. 

cuNciu. — Schlossberger(l) believed that he had succeeded in 
decomposing casein into two different substances. He coagulated 
milk w'itli hydrochloric acid, washed the coagulum first with 
dilute hydrochloric acid and afterwards with w ater, when it first 
became gelatinous and finally dissolved; a small quantity of 
carbonate of ammonia produced a precipitate in this solution, and 
the .liquid, wdien filtered from this, was again precipitated on the 
addition of hydrochloric acid. Schlossberger considered these two 


z 2 


(1) Arm. Ch. Pharm. LVI1I, 92. 
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casein, precipitates as perfectly distinct substances. ' Be«\zelius(l) has 
already remarked that the first precipitate is probably casein free 
from hydrochloric acid, the other, casein containing hydrochloric 
acid, and that possibly the former might be converted into the latter 
by solution in carbonate of ammonia, and reprecipitation by hydro- 
chloric acid. 

Bopp(2) found that when milk mixed with an equal quantity of 
water was treated with dilute hydrochloric .acid, until it separated 
into a voluminous curd and a clear yellowish liquid, a precipitate was 
formed, which differed even in outward appearance from that pro- 
duced by acetic acid ; this precipitate js separated from the liquid 
by means of a linen strainer, repeatedly diffused in water containing 
be^peen 2 and 3 per cent of hydrochloric acid, again separated from 
the liquid and washed with pure water ; it now swells up, becomes 
gelatinous, and dissolves when diffused in a sufficient quantity of 
water at about 40°. The solution contains hydrochloric acid, and is 
precipitated both by acids and alkalies. With hydrochloric acid it 
furnishes a coagulum which does not (like the precipitate produced 
in a solution of casein by acetic acid) become denser in alcohol, but 
swells up, and, if a sufficient quantity of the latter be employed, 
dissolves ; from this solution ether precipitates it in dazzling white 
flakes containing hydrochloric acid, which become denser when 
treated with fresh ether, but s#ell up in water, and in a sufficient 
quantity, dissolve entirely. Casein evidently forms two compounds 
with hydrochloric acid ; the one which contains most hydrochloric 
acid is insoluble ; the other (produced from the preceding by the 
action of water) is soluble. Alkaline carbonates produce a precipi- 
tate in solutions of .both these compounds, which redissolves in 
excess of the precipitant, becomes denser in alcohol, and contains 
only traces of chlorine. Of the two substances obtained by Scliloss- 
berger, one was casein containing hydrochloric acid, whilst the other 
was free from it. — The precipitate produced by hydrochloric acid 
cannot be thoroughly washed with water, it putrefies very slowly 
(at first merely becoming mouldy) ; that obtained with an alkaline 
carbonate (and employed for the experiments cited at page 341) 
is easily washed with water, and soon enters into putrefaction. (3) — 

(1) Berzelius’ Jahresber. XXVII, 636. 

(2) Ann. Ch. Pharm. LXIX, 16; Cliem. Gaz. 1849, 158. 

(3) The cheese coagulated by rennet differs materially from that, separated from milk 
uy addition of an acid ; the latter dissolves easily in alkaline carbonates, whilst that 
precipitated by rennet is insoluble in these reagents, or dissolves only after protracted 
ebullition. In the coagulation of milk by rennet, the cheese is separated from a neutral 
or slightly alkaline solution, and retains, chemically combined with it, all the phosphates 
of lime and magnesia which are contained in the milk. In consequence of its combina- 
tion with these substances, the cheese loses its ready solubility in alkaline carbonates. 
On the other hand, if milk is precipitated by acids, so that part of the acid remains in 
excess, or if the cheese separated bv rennet be treated with dilute sulphuric acid, the 
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Bopp recommends the method above described for the preparation of c “ el “- 
casein almost free from fat without the use of ether or alcohol. — The 
filtrate obtained after precipitating the milk with excess of hydro- 
chloric acid, gives, with excess of carbonate of soda, a gelatinous 
precipitate, which dries up to a powder, and contains much phosphoric 
acid, lime and magnesia, together with an organic substance ; this 
latter is probably casein, which is insoluble in the alkaline carbonate 
in consequence of its combination with the. phosphates. 

i' n iuisin. — Bull(l) has examined emulsin. The method which he 
adopted for preparing this substance Was essentially that proposed 
by Ort.loff.(2) The almonds freed from oil are braised with water 
and allowed to stand in a warm place till acid fermentation has com- 
menced, when the emulsin may be precipitated from the solutiqp by 
alcohol. Bull obtained the best result by the following process. 

The finely bruised sweet almonds were freed from oil. by expression, 
mixed into an emulsion, at first with twice their weight and after- 
wards with an equal weight of water, and each time the liquid was 
separated from the residue by expression ; the liquid left to itself in 
a loosely covei-ed vessel at 20° or 25° separates after twelve hours 
into two parts, a creamy coagulum forming on the surface ; from 
the lower watery layer the emulsin may be precipitated by adding 
twice the volume of alcohol of 85 per cent, either immediately or 
after first filtering off the precipitate produced by acetic acid (after 
two or three days the aqueous solution no longer gives a precipitate 
with acetic acid). From 1 pound of almonds. Bull obtained about 
0 grms. of emulsin. If no larger quantity than this be prepared at 
once, and the precipitated emulsin be immediately washed, first with 
strong spirit, and lastly with absolute alcohol, expressed, and rapidly 
dried in thin layers in vacuo over sulphuric acid, it is obtained 
as a white friable mass; when larger quantities are prepared and 
more slowly dried (especially when dried in the air), the emulsin 
appears as a gummy, friable, dark or reddish-brown mass. In the 
emulsin from different preparations, Bulf found 22 to 36 per cent 
of ash, and in 100 parts of the substance calculated as free from 
ash, 42*1 to 43*7 carbon, 6*8 to 7*4 hydrogen, 11 “4 to 11*6 nitrogen 
and 1*2 sulphur; he calculates the formula C 9 1I Q N0 6 , or taking 
the sulphur into consideration, 10 C<,1I 9 N0 6 + S. The dried 
brown emulsin dissolves with difficulty m water, leaving a residue 
which furnishes from 20 to 44 per cent of ash (phosphate of mag- 
nesia and phosphate of lime) ; the aqueous solution, upon the 


earthy phosphates are dissolved out, and may be reprecipitated by neutralising the solu- 
tion with ammonia. In sweet whey the earthy phosphates are wanting, whilst they 
exist in abundance in the acid whey. (Liebig, Poggemlorff* und Wohler's Hand- 
worterb. der Chemie III, 229.) 

(1) Ann. Chem. Pliarm. LXIX, 145; Sill. Am. J. [2] VIII, 74. 

(2) Arch. Pharm. [2] XLV, 24, 129. 
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addition of alcohol gives a precipitate, which when dried in vacuo 
remains white, even when it has hot been washed with absolute 
alcohol. The aqueous solution of emulsin possesses in a high degree 
the property of inducing the decomposition of amygdalin into bitter 
almond-oil and hydrocyanic acid ; the presence of foreign substances, 
even of alcohol and acetic acid, prevents this reaction. The property 
of being precipitated by alcohol docs not belong to emulsin itself, 
but depends upon the presence of phosphates. When an emulsion 
of almonds was neutralised with lime-water and filtered, the filtrate 
distinctly exhibited the reaction with amygdalin, but was not preci- 
pitated by alcohol, and contained no phosphoric acid. Emulsin 
possesses a distinctly acid reaction. It is decomposed, but not 
coagulated by heat. Its solution becomes turbid at 35° or 36°, is 
milky at 45°, and between 85° and 90° deposits a snow-white 
granular precipitate containing from 49 to 59 per cent of ash, and 
amounting to 10 per cent of the emulsin employed; the solution 
after being boiled for some minutes, yields a filtrate which rapidly 
becomes opaque when heated to ebullition, and deposits a flocculent 
precipitate which redissolves on cooling. This filtrate contains two 
products of the decomposition of emulsin, of which one (amounting 
to about 25 per cent of the emulsin employed) is not precipitated 
by alcohol ; the other (about 30 per cent) falls upon the addition of 
alcohol, as a white granular precipitate which contains 18 to 35 per 
cent of ash ; and in the organic portion of the precipitate Bull found 
42 ‘5 to 43’1 pfer cent carbon, 6*7 to 7*0 hydrogen, 8*3 to 8 0 nitrogen, 
and 41 *4 to 42*0 oxygen and sulphur; the aqueous solution of this 
substance gives with acetate of lead a precipitate Containing sulphur, 
W'hilst a nitrogenised substance, free from sulphur, remains in solu- 
tion. From a solution which has not been heated to ebullition the 
emulsin is entirely precipitated by acetate of lead, and the preci- 
pitate induces the formation of bitter almond-oil from amygdalin (as 
Ortloff has already shown). A solution of emulsin after standing 
for four or five days at the ordinary temperature begins to decompose 
with evolution of gas ; in this decomposition lactic acid is produced, 
the identity of which was proved by the analysis of the lime-salt. 
The same acid is formed in the accscence of an emulsion of almonds ; 
the formation of acetic acid was not observed in this process. 

Leerumtn. — The precipitate produced by the addition of acetic acid 
to the aqueous solution of the almonds, before the precipitation of the 
emulsin (compare page 341), was washed with water and boiled with 
alcohol and ether ; it then appeared as a fine reddish powder, which 
was not precipitated by alcohol from its alkaline solution, and did not 
dissolve in weak, and only partially in concentrated acetic .acid ; it 
contained 1*6 per cent of ash; the substance calculated as free from 
ash furnished 51*0 per cent carbon, 6*9 hydrogen, 15*8 and 16*8 
nitrogen and 0*6 sulphur. 
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Lowenburg(l) lias examined the legumin from peas and sweet 
almonds with the following results. The legumin prepared as usual 
from peas, ( when washed with cold water, is stated to be a 
mixture of legumin and albumin ; but when the washing has been 
performed with hot water, it is a mixture of albumin with a product 
of the decomposition of legumin. In order to separate legumin from 
albumin, the mixture is dissolved in ammonia, the excess of the latter 
is expelled by evaporation, the solution mixed with chloride of sodium 
and heated to ebullition ; the coagulum thus produced is separated 
by filtration, the filtrate precipitated by acetic acid, and the pi*ecipi- 
tate washed, first with cold water, and afterwards with boiling alcohol 
and ether. The legumin thus obtained (A) is insoluble in .cold 
water, and when boiled is decomposed into a substance richer in 
carbon, soluble in water and insoluble in acetic acid (B), and into a 
substance containing less carbon than legumin, and insoluble in 
water (C). Legumin is precipitated by acetic acid, and redissolved 
by an excess of acid. Besides legumin and albumin, the infusion of 
peas contains another substance which is precipitated from it by 
acetic acid, and is not redissolved by an excess of the precipitant ; 
this precipitate is soluble in pure water: its solution in ammonia, 
from which the excess of the latter has been evaporated, is partly 
precipitated by boiling with chloride of sodium. — The aqueous 
emulsion of sweet almonds also contains the above-mentioned sub- 
stance soluble in water and insoluble in acetic acid ; the legumin (A) 
prepared from this emulsion by the process above-described, resem- 
bles that obtained from infusion of peas in its behaviour with acetic 
acid and with boiibig w r atcr ; by treatment w ith the latter there are 
formed a substance (B) soluble, and another (C) insoluble in water. 
The ainmoniacal solution of the emulsin from almonds, as well as the 
original emulsion, may be evaporated in air without rendering the 
emulsin insoluble (compare page 342), whilst during the evapo- 
ration of the infusion of peas part of the legumin is separated. 
Ldwenburg determined the percentage composition of legumin 
and its products of decomposition ; (I) is a preparation obtained 
by removing the albumin from almond-emulsion by ebullition, 
filtering, precipitating the filtrate by acetic acid, and washing the 
precipitate, first with cold water, and afterwards with boiling 
alcohol and ether) : 



From peas. 

From almonds. 

A. 

B. 

c. 

A. 

B. 

c. 

D. 

Carbon . 
Hydrogen 
Sulphur . 

53-9 

72 

0-3 

54-7 

71 

50*3 

6-8 

611 

7*4 

511 

7*2 

51-7 
7-1 ! 

52-0 

7*1 

50*3 1 
6*9 ] 

51-6 I 
7*7 

50*2 

7*0 


(1) Fogg. Ann. LXXV1II, 327. 
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©eiatin.— Reinsch(l) has observed, under the microscope, what 
he believes to be a tendency of gelatin to crystallise. 

Action of Caustic Potassa upon Casein, Albumin and Fibrin. — 

Bopp(2) has investigated the action of caustic potassa upon casein, 
albumin and fibrin, with a view to discover the most advantageous 
method of preparing leucine and tyrosine. He found that fused 
caustic potassa acts in exactly the same way upon the three sub- 
stances in question. In order to obtain the greatest possible quantity 
of tyrosine (which, like leucine, is decomposed by too long boiling with 
caustic potassa), he recommends the following process. Dried 
casein, fibrin or albumin, as finely powdered as possible, is treated 
with an equal Weight of hydrate of potassa fused in its combined 
water in a very capacious iron vessel, a little water being added from 
time to time to replace that which evaporates ; ammonia and hydro- 
gen of a peculiar odour (compare page 346) are evolved, and the mass 
becomes brown ; as soon as the brown colour changes to yellow, the 
process is arrested by carefully pouring in a quantity of water ; the 
solution is then saturated with acetic acid, filtered and allowed .to 
cool. In a successful operation needles of tyrosine are now separated. 
The solution is evaporated till a crystalline pellicle forms on the 
surface, and after twenty-fopr hours, treated -with strong spirit, 
which leaves the remainder of the tyrosine with some leucine undis- 
solved ; to the alcoholic solution, sulphuric acid diluted with spirit is 
now added as long as sulphate of potassa is separated, and after 
removing the spirit, the excess of sulphuric acid added is precipitated 
by m^ans of acetate of lead ; when the oxide of lead is removed by 
sulphuretted hydrogen, and the solution again ♦aporated, a fresh 
quantity of leucine is obtained. The tyrosine is freed from leucine by 
recrystallisation from water, and in order to deprive it of a brown 
impurity still adhering to it, it is dissolved in hydrochloric acid, the 
solution is decolorised with animal charcoal and mixed with a 
quantity of acetate of potassa corresponding to the hydrochloric acid ; 
it may then be rapidly filtered and crystallised. Leucine is soluble to 
a considerable extent in water and alcohol if acetate of potassa be 
present, and hence, in its preparation, the potassa should be removed 
as far as possible by sulphuric acid. The leucine is freed from the 
last portions of tyrosine by dissolving it in so much hot water that 
only a little leucine, and with this the tyrosine, crystallises out ; the 
solution is deprived of the last traces of tyrosine by addition of basic 
acetate of lead, or better, of hydrated oxide of lead, by which 
tyrosine, colouring matter, and some leucine are precipitated (pure 
solutions of tyrosine and lejicine are not precipitated by basic acetate of 
lead), the lead is then removed by sulphuretted hydrogen, the leucine 
allowed to crystallise, decolorised with animal charcoal and recrys- 
tallised. — If the action of the fused hydrate of potassa upon the dry 

(1) Jahrb. Pr. Pharra. XVIII, 191. (2) Loe. cit. p. 340. 
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animal snbatance be interrupted as Boon as the first violent action 

has subsided, as much leucine is formed as in the preceding process, nc or «ui- 

, . . * w ' phurlcacw 

but no tyrosine. upon c*. 

Aotion of Hydrochloric or Sulphuric Add upon Casein, Albumin and* 1 " 
and Fibrin. — Leucine and tyrosine are also formed on boiling casein, tibrin - 
albumin and fibrin, with 4 or 5 parts .by weight of concentrated 
hydrochloric acid (at first, even when air is excluded, a violet tint 
appears, which with access of air passes into brown), or by boiling 
cither of these substances for one day with 3 or 4 times its weight 
of hydrated sulphuric acid and 12 parts of water. It is best to dis- 
solve the animal substance (the three substances mentioned above 
all behave in the same manner) in 4 or 5 times its weight of concen- 
trated hydrochloric acid, and to evaporate in a water-bath with the 
addition of 3 or 4 parts of sulphuric acid ; from the brown, pitchy, 
or syrupy mass thus obtained, the hydrochloric acid is expelled as far 
as possible, the brown mass treated with hot water, boiled for some 
time with an excess of milk of lime to expel the ammonia, and 
rapidly filtered through linen (in this manner also, the brown sub- 
stance sparingly soluble in acids, and easily soluble in potassa, which 
Mulder believes to be humic acid, is separated), the filtrate still 
contains lime ; the lime is separated by 'sulphuric acid; the excess of 
the latter by acetate of lead, and the lead by sulphuretted hydrogen ; 
the solution is evaporated to a syrupy consistence, and after long stand- 
ing, the leucine and tyrosine which crystallise out are separated from the 
syrup by means of alcohol of 86 per cent, in which the syrupy portion 
is soluble ; the leucine and tyrosine are then separated as in the process 
just described. The syrup which dissolves in the spirit still contains 
some leucine; after standing for some months, groups of crystals sepa- 
rate from this syrup, and may be freed from the surroundiiig liquid by 
rapid stirring with cold water; these crystals consist of leaflets of 
leucine, and needles of a peculiar substance, which is distinguished 
from leucine by its difficult solubility in water, from tyrosine by its 
property of subliming, and from both by its easy solubility in abso- 
lute alcohol and almost perfect insolubility in hydrochloric acid and 
potassa ; it was obtained in too small a quantity to allow of an accurate 
examination. 

Putrefaction of Casein, Albumin and Fibrin. — Even in putrefac- 
tion, casein, albumin and fibrin exhibit in all essential points a similar 
behaviour ; in contact with 40 or 50 parts by weight of water at 20° 
or a somewhat higher temperature, the animal substance entirely 
disappears, forming a turbid liquid. (Fibrin dissolves in a few days, 
forming a liquid which, although partly composed of the products of 
decomposition to be presently mentioned, is coagulable by heat like 
a solution of albumin ; compare page 339). — In order to isolate the 
products of decomposition, the turbid liquid is mixed with milk of 
lime, filtered through linen, and the filtrate, after the addition of 
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some more milk ' of lime, is subjected to distillation. The distillate 
has the same intense odour which is produced by the action of caustic 
potassa upon the animal substance (page 344) ; it is concentrated by 
several rectifications, and finally distilled with the addition of an 
excess of phosphoric acid to separate the ammonia, when crystalline 
leaflets are observable in the condensing tube, and a turbid distillate 
passes over, from which ether completely separates the odorous sub- 
stance; the ethereal solution, on evaporation, leaves a crystalline 
substance of a powerfully offensive odour, which is coloured red by 
hydrochloric or dilute sulphuric acid, and is decomposed into oily 
drops, which, when treated with potassa, assume a different and less 
powerful odofir. — The residue from this distillation is carefully freed 
from lime by the addition of the smallest possible excess of sulphuric 
acid mixed with water, so that the liberated acids (valeric, butyric, &c.) 
remain in solution, the liquid is then filtered and distilled ; the liquid 
remaining in the retort is precipitated with acetate of lead ; the pasty 
precipitate thus produced, when dried, powdered, suspended in water 
and decomposed by sulphuretted hydrogen, yields a liquid which, on 
evaporation, deposits brown-red droplets of an oily acid (in one case 
benzoic acid appeared to be present). The solution separated from the 
lead-precipitate is freed from lead by sulphuretted hydrogen, and evapo- 
rated to a syrup, from which crystals of leucine arc speedily deposited ; 
the syrupy mass dissolves in alcohol with separation of leucine. From 
the residue left on evaporating the alcoholic solution, absolute alcohol 
extracts a peculiar substance ; on agitating this alcoholic solution 
with ether (when the latter takes up fatty matter and some of the 
above-mentioned oily acid), this substance is precipitated in an impure 
state as a slimy mass, which is acid to the taste and capable of dis- 
solving lime, baryta, protoxide of lead, &c. ; when treated with hydro- 
chloric or sulphuric acid, this substance assumes a brown colour, 
and furnishes tyrosine. 

Leucine. — If to an aqueous solution of pure leucine a little fibrin be 
added, and the liquid allowed to remain in a warm situation, putre- 
faction takes place, the leucine disappears, and valeric acid is 
formed. 

It was announced in the last Annual Report (II, page 138), that 
Gerliardt and Laurent, as well as Cahours, have assigned to 
leucine the formula C 12 H 13 N0 4 . Mulder(l) still maintains that the 
true formula of leucine is C 12 H 12 N0 4 ; new analyses, like those which 
he made at an earlier period, have given results coinciding with this 
formula, and even a fresh analysis of the combination of leucine with 
nitric acid corresponded with the formula C 12 H ]2 N0 4 , HO, NOj. — 


(1) Schcik. Onderzock. V, 4. Stuk, 271 ; J. Pharm. [3] XVII, 49 . Gerhardt’s 
remarks thereupon Laur. u. Gerh. C. R. 1850, 64 ; J. Pharm. [3] XVII, 134. 
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Strecker(l) is of opinion that the difference in Mulder's formula 
arises from the contamination of the leucine with a substance which 
obstinately adheres to it, and is only removed by repeated treatment 
with warm alcohol ; in the compound (dried over sulphuric acid) 
which was obtained by mixing a boiling solution of leucine with 
acetate of lead, and cautiously adding ammonia, he found 12 equivs. 
of carbon for 1 equiv. of protoxide of lead ; for the pure leucine 
dried at 100° he obtained the formula Cj 2 H ]3 N0 4 . 

Tyrosine. (Decomposition of tbe Horn of Oxen by Sulphuric Acid 
or Caustic Potassa.) — Hinterberger(2) has examined the horn of 
oxen, and has found that tyrosine is one of the chief products of de- 
composition. Fine shavings of the inner layer of the horn of an ox 
were boiled out with ether and alcohol, and the finer portion afterwards 
separated by lixiviation with water. The shavings thus treated (dried 
at 100°) contained 1*9 per cent of ash (chloride of magnesium, chlo- 
ride of sodium, phosphate of lime, sesquioxidc of iron and silica), and 
the substance (calculated as free from ash ?) 5046 and 5083 per cent 
carbon, 6'05 and 068 hydrogen, 16’23 nitrogen, and besides oxygen, 
a quantity of sulphur which was not determined. By the action of 
boiling diluted sulphuric acid upon horn, tyrosine and leucine are 
formed : 4 lb. of horn shavings was boiled for thirty-six hours with 
a mixture of 2 lbs. of concentrated sulphuric acid, and 6 lbs. of 
water, the evaporated water being from time to time replaced; freshly 
prepared milk of lime was then added till the reaction became 
strongly alkaline, the precipitate thus formed was boiled for twenty- 
four hours with the liquid, filtered through linen, and the residue 
pressed. The filtrate was heated to boiling, diluted sulphuric acid 
•was added until the filtrate was feebly acid ; after the sulphuric acid 
was removed from the filtrate by a mixture of neutral and basic 
acetates of lead, the excess of lead was separated by sulphuretted 
hydrogen, and the filtrate evaporated till a crystalline pellicle formed. 
The crystals w'hich had separated from the solution after twelve hours 
were washed with alcohol of 86 per cent, and with a little water, 
boiled with a little potassa, carbonate of potassa and water; after 
this they were filtered, the filtrate was mixed with excess of acetic 
acid and allowed to crystallise, the crystals being finally purified by 
treatment with animal charcoal and ^crystallisation. These crystals 
exhibited the reactions of the tyrosine obtained from casein by Lie- 
big(3), and from cochineal by Warren De La Rue(4), who described 
it as a crystalline substance identical with tyrosine; Hinterberger 
found (for the substance dried at 100°) the same composition as 
Warren De La Rue, C l8 H n N0 6 . — After the horn was boiled with 
sulphuric acid, if the acid was precipitated as above by milk of lime, 

(1) Ann. Ch. I*harm. LXXII, 89. (2) Ann. Ch. Pharra. LXXI, 70. 

(3) Ann. Ch. l'harro. LVII, 127. (4) Annual Report for 1847 and 1848, II, 95. 
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boiled, and the excess of lime accurately removed by sulphuric acid, 
a little leucine was found in the solution together with tyrosine. The 
quantity of tyrosine and leucine obtained from horn by this process 
increases up to a certain limit with the duration of the ebullition 
with sulphuric acid, and, possibly, even with that of the action of 
milk of lime upon the sulphuric acid solution.— By fusing the horn- 
shavings with an equal weight of hydrate of potassa until free 
hydrogen is evolved, together with the ammonia, and the brown colour 
of the mixture has become somewhat brighter, tyrosine and leucine 
are also formed, and after dissolving the mass in boiling water, super- 
saturating with acetic acid, filtering and evaporating, they may be 
obtained in crystals ; if the mass dissolved in water be supersaturated 
with sulphuric acid and subjected to distillation, the distillate con- 
tains, together with a neutral substance having a foecal odour, acetic 
acid, and some butyric and valeric acids. 

The formula C 18 H n N0 6 for tyrosine is confirmed by Streck- 
er’s(l) experiments upon the action of nitric acid on this substance. 
Tyrosine dissolves with a yellow colour in ordinary nitric acid; red 
fumes are soon evolved, and a yellow crystalline powder separates ; 
if the solution be evaporated there remain crystals of pure oxalic 
acid, which is moreover the sole product of the action of boiling nitric 
acid upon tyrosine. If tyrosine be diffused through water and nitric 
acid be added drop by drop, it dissolves, and on further addition of 
nitric acid a yellow colour is produced without evolution of gas. If 
the addition of nitric; acid is discontinued as soon as the liquid has 
assumed a yellow colour, and the mixture set aside,, there separates, 
after several hours (more rapidly if the sides of the vessel be rubbed 
with a glass rod), a yellow powder similar to that mentioned above? 
This yellow substance dissolves with difficulty in cold water, more 
easily in boiling water, and crystallises from this solution, on cooling, 
in small brown, almost bronze-coloured scales, which yield a yellow 
powder ; it is less easily soluble in alcohol than in water ; the solu- 
tions have a yellowish colour and an acid reaction. The composition 
of this substance is C 18 H u N s Oj 0 =C 18 H 1o (NO 4 )NO 0 , HO, NO s , i. <*., 
nitrate of nitrotyrosine ; it gives, with sulphuric acid and sulphate of 
iron, the reaction of nitric acid ; sulphuric acid converts it into sul- 
phate of nitrotyrosine. The njtrate of nitrotyrosine dissolves with an 
intense red colour in ammonia and in potassa; on adding nitrate of 
silver to the solution of nitrate of nitrotyrosine in dilute ammonia, 
there is produced, in the cold, an amorphous yellow precipitate which, 
on boiling, becomes of an intense red, or with an excess of ammonia, of a 
sooty-brown colour ; this precipitate is soluble in ammonia and in nitric 
acid, deflagrates slightly when heated, and has (when dried over sul- 
phuric acid) the composition C 3fi H 17 N 4i O 2f) Ag 3 =2(C 18 H 10 (NO 4 )NO 6 ) + 

(I) Ann. Ch. Pharm. LXXIII, 70; Chem. Gaz. 1850, 153; J. Pharm. [3] XVII, 395. 
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3AgO — 3HO. By decomposing this silver-compound with hydro- 
chloric acid, yellow needle-like crystals of hydrochlorate of nitro- 
tyrosine are obtained ; by treating the silvei’-compound suspended in 
water with sulphuretted hydrogen, a solution is formed, which on 
evaporation furnishes bright yellow microscopic stellated groups of 
needles (nitrotyrosine ) ; (these last did not give the reaction of nitric 
acid when tested with sulphate of iron and sulphuric acid). 

Oxidation of Casein, Albumin, Fibrin, Gelatin and Organic Com- 
pounds generally. — Licbig(l) has published some remarks upon the 
oxidation of organic compounds. He founds these upon the obser- 
vation of Schlieper and Guckelberger(2), that in the oxidation of 
gelatin, casein, albumin, -and fibrin, a nitrogenised substance (vale- 
ronitrile), free from oxygen, is formed. He directs attention to the 
circumstance, that according to Bopp's experiments (compare page 
344) two nitrogenised substances, tyrosine and leucine, arc formed 
from fibrin, albumin and casein by the action either of acids or 
alkalies at a high temperature, whilst gelatin under similar condi- 
tions furnishes leucine and glycocine ; moreover, leucine and tyrosine 
are products of the putrefaction of albumin, fibrin and casein. The 
constant production of these substances in three so different pro- 
cesses of decomposition, would lead us to suppose that albumin, fibrin 
and casein are conjugate compounds which contain, amongst other 
substances, the conjuncts leucine and tyrosine ; in a similar manner 
glycocine, or a substance capable of yielding glycocine by the assimi- 
lation of the elements of water, appears to play the part of a conjunct 
in gelatin. Most of the other substances produced from the animal 
matters in question, either by the action of acids and alkalies, or by 
. putrefaction, arc non-nitrogenised substances, organic acids of the 
series C n ll n 0 4 , especially butyric acid. Among the non-nitrogenised 
products of the oxidation of animal matters Guckelberger obtained, 
although under somewhat different circumstances, likewise these acids, 
together with varying proportions of the corresponding aldehydes, 
and bitter-almond oil ; the nitrogenised bodies obtained were hydro- 
cyanic acid and valeronitrile ; the residue of the distillation of the 
animal matter with sulphuric acid and binoxide of manganese con- 
tained neither leucine nor tyrosine. If we consider them as conjugate 
compounds, albumin, fibrin, and casein become the types of a group 
of nitrogenised compounds, the members of which are distinguished 
by a readiness, on the accession of oxygen and the elements of water, 
to split up into ammonia, leucine and tyrosine (or glycocine in the 
case of gelatin), or into ammonia, hydrocyanic acid, valeronitrile and 
organic acids or their aldehydes. The substances mentioned are 
formed in a mixture containing binoxide of manganese, or chromate 


Tyrosine. 
(Decom- 
position of 
the horn 
of oxen by 
sulphuric 
acid or 
caustic 
potsssa.) 


(1) Ann. Ch. Pharm. LXX, 311. 

(2) Couip. Annual Report for 1847 and 1848, II, 138. 



350 


ORGANIC CHEMISTRY. 


or cauSn 1 2 3 P°^ assa an d free sulphuric acid ; we may therefore suppose that 
aibamin* the process of oxidation is preceded by another change in which under 
gelatin the influence of the acid, the albumin, fibrin, casein and gelatin are 
«ic coST- split into ammonia, leucine, tyrosine and glycocine on the one hand, 
enema* an( ^ non-nitrogenised bodies on the other, just as when no oxidising 
genem y. a g en ^. p resen t. According to these views, valeronitrile and hydro- 
cyanic acid would be secondary products of the action of the acid, in 
presence of oxygen, upon leucine, tyrosine or glycocine. In fact, leu- 
cine, when distilled with dilute sulphuric acid and binoxide of manga- 
nese, yields valeronitrile and carbonic acid ; if more concentrated acid 
be employed, the distillate has an acid reaction due to valeric acid, 
and the residue contains ammonia. Henie leucine is split up, on 
accession of oxygen, into valeronitrile, carbonic acid and water. 
Glycocine is decomposed by dilute sulphuric acid and binoxide of 
manganese, into hydrocyanic acid (the nitrile of formic acid), carbonic 
acid and water. When distilled with binoxide of lead alone, leucine 
furnishes only traces of valeronitrile, but it gives a considerable 
quantity of the aldehyde of butyric acid(l) discovered by Guclcel-* 
berger, and, lastly, ammonia. — With regard to the non-nitrogenised 
products of the oxidation of the animal matters under consideration, 
Liebig does not think that each arises from a different conjunct. 
The various acids of the series C u II n 0 4 , and the compounds derived 
from them (the aldehydes, for example) are formed, according to 
Liebig, from one another, those with the smaller number of carbon- 
equivalents being formed from those richer in carbon by oxidation. 
This conversion mightTbe effected by simple assimilation of oxygen, 
thus for example, C 10 H 16 O 4 -f 0 4 may become 2 C b H h 0 4 ; C 8 II 8 0 4 4- 0 4 
may be converted into 2 C 4 H 4 0 4 , and so fortli ; this view, however, is 
not supported by facts. It is more probable that the various acids 
of the series C n H n 0 4 , are produced by a process analogous to that of 
oxidation by electrolysis, studied by Kolbe (page 230), according 
to which an acid is split up, on accession of oxygen, into carbonic 
acid, which contains all the oxygen of the acid, and a hydrocarbon 
which contains its hydrogen ; by the subsequent oxidation of this 
hydrocarbon, an oxide, or a hydrate of the oxide is formed, and this 
last is converted by separation of a part of its hydrogen into an 
aldehyde, or by farther oxidation into an acid containing a smaller 
number of carbon -equivalents than the original one, which may 
undergo the same kind of change as its predecessor. 

Action of Nitric Acid upon Animal Substances.’ — Van der Pant(2), . 
under Mulder's direction, has examined the product of the action of 
nitric acid upon animal substances, which Mulder(3) had designated 
xanthoproteic acid . In the subjoined abstract, we can only give 

(1) Comp. Annual Report for 1847 and 1848, II, 140. 

(2) Scheikund. Onderzoek. V, 2. Stuk, 136; Chem. Gaz. 1849, 253. 

(3) Berzelius' Jahresber. XIX, 651. 
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the mean results of Van der Pant’s numerous analyses. Finely- 
powdered coagulated white of egg was exposed for 168 hours, to the 
action of a mixture of 2 parts of water, and 1 part of commercial 
nitric acid, the residue washed, and freed from fat by treatment with 
ether ; when dried, first in the air, and then in a finely-powdered state, 
at 130°, it had the composition A (the acids to be presently described 
were dried in the same manner). This yellow acid dissolved in 
ammonia, forming a dark-brown solution ; when the residue left on 
evaporating this solution was dried at 130°, all the ammonia was 
expelled, and xanthoproteic acid (B) remained. The residue ob- 
tained by evaporating the arnmoniacal solution was treated with 
excess of baryta- water, th% excess of baryta was removed by carbonic 
acid, and the chesnut-coloured solution evaporated ; the baryta-salt 
thus obtained (when dried at 130°), contained 13*1 per cent of 
baryta, together with an organic substance of the composition C. 
The sofution of the above-mentioned ammonia-salt, evaporated to dry- 
ness and redissolved, gave with acetate of copper a green precipitate, 
which, when dried at 100°, contained 129 per cent of oxide of copper, 
together with an organic substance of the composition D. — Cow-horn 
was treated for 48 hours with the above dilute acid; the residue, 
together with the substance separated from the solution upon addition 
of water; was treated with ether, and dried'; the product had sometimes 
a pure yellow, sometimes a bqmvnish-yellow tint, and exhibited the com- 
position E; after treatment with ammonia and drying at 130°, it had 
the composition E ; the solution of the ammonia-salt gave with neutral 
acetate of lead a yellow precipitate, which became brownish-yellow when 
dried at 130°, and contained 141 per cent of oxide of lead, together with 
an organic substance of the composition G. — From horses’ hoofs, in the 
same manner, a product of the composition II was obtained. — Fibrin 
from ox-blood treated foi; 96 hours with the above acid, and the 
farther process conducted as in the other cases, gave a brown product 
of the composition I. — The inner portion of an old cheese was treated 
for 48 hours with a mixture of 1^ parts of ordinary nitric acid and 
2 parts of water; the product was well washed with water, boiled 
once with ether, and thrice with alcohol ; it had the composition 
K. — Sheeps’-wool treated with the dilute acid for 28 hours ; and 
subsequently submitted to the above process, furnished a product 
indicated in the table by L; horse-hair treated for 14 hours with 
similar acid, yielded a substance having the composition M. — The 
so-called protein from white of egg (obtained by dissolving the white 
of egg in very dilute potassa, adding sulphurous acid till the reaction 
of sulphur was no longer obtained by acetate of lead, filtering, 
precipitating with acetic acid, washing the precipitate, and sepa- 
rating the fat with ether) gave, after treatment for 14 hours with a 
mixture of 1 part of nitric acid and 3 of water, a product of the 
composition N, and this, ’by the above process, yielded a baryta-salt 
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nuri'e'acid containing (when dried at 130°) 12*7 per cent of baryta, and an 
a“imai or S an i c substance of the composition O. — The so-called protein 
'sub- prepared from hom (by a similar process to that employed for 
8tance ** white of egg), after treatment for 48 hours with 1 part of nitric 
acid and 2 parts of water, gave a product from which, by neutralising 
with ammonia, treatment of the solution with an excess of milk of 
lime, filtering, evaporating to a syrrtpy consistence, redissolving this 
syrup, and after filtration precipitating with acetate of lead, a lead- 
salt was prepared, which (dried at 130°) contained 14 0 per cent of 
lead, together with an organic substance of the composition P ; that 
portion of the horn which remained undissolved after treatment with 
potassa, was again treated for protein, and this, after digestion for 40 
hours with I part of nitric acid and 3 parts of water, and so forth, 
furnished a residue of the composition Q. 



A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

K. 

L. 

M. 

N. 

0 . 

•P. 

Q. 

Carbon . 

50*3 

50*5 

52*0 

52*7 

501 

50*0 

49*7 

49 5 

49*3 

50-7 

49*4 

49*2 

50*9 

51*8 

49*9 

500 

Hydrogen 

6*4 

6*3 

6*2 

6*4 

6*2 

C-5 

6*5 

6*5 

6*2 

6*3 

6*4 

6*0 

6*6 

5-9 

6*2 

6*4 

Nitrogen 

14*8 

15*2 

14*5 

14*2 

11*8 

15-2 

14*7 

14*1 

14*8 

14*4 

14-5 

14*7 

14*8 

14 5 

14*5 

14*7 

Oxygen . 
Sulphur . 

2 r?}27-2 

27*3 

26*7 

27*2 1 
1*7 J 

)27-3 

29*1 

28*4 

1*3 

28 3 
0*9 

27*8 

0*9 

28*7 

0*8 

28*0 

1*9 

2 ?:f}27 3 

29*3 

28*2 

Ash • 

0*1 



: 

0*11 

1 

1 

0*2 

0*4 

0*2 

01 

, 1 

1 





In an appendix to Van der Pant’s paper Mulder sets forth the 
following conclusions. All the so-calletl protein-compounds, when 
acted upon by nitric acid, furnish one and the same substance. 
Xanthoproteic acid is a compound of nitrous acid with protein, and 
when S 3 0 2 is combined with the protein (1), it is also found in the 
resulting acid. The formula of xanthoproteic acid is 
+ N0 3 , and the formula proposed by Mulder at an earlier period 
(C 34 H 26 N 4 0 14 ) must be altered to this. When this acid is produced 
by the action of nitric acid upon compounds of pr otei n - sulph am i de ( 2 ) 
the sulphamide is decomposed into S 2 0 2 which enters into the com- 
position of the product. Xanthoproteic acid is a hydrate, and its 
water is capable of being replaced by bases ; the acid, supposed to-be 
free from water, has the formula 2 C^HggN^n + NO s . It loses NO g 
when acted upon by chlorine. — In conclusion, Mulder states his 
opinion, that since protein is capable of combining with C10 3 and 
with 2 C10 3 , and that even xanthoproteic acid is capable of combining 
with C10 3 , the empirical formula of protein may be considered as 
surely established as the nature of an empirical formula will in 
general permit. 

Products of the Oxidation of Vegetable Fibrin.— As a contribution 
towards the proof of^ the identity of sulphurised and nitrogenised 


(I) With regard to this view of Mulder’s, comp, the Annual Report for 1847 and 
1848, II, 129. (2) Compare ibid. 
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animal matters with those of vegetable origin, F. Keller(l) has 
published some experiments upon the oxidation of vegetable fibrin 
by means of sulphuric acid and binoxide of manganese. Fresh gluten 
of wheat was added to about 2 lbs. of concentrated sulphuric acid, as 
long as it dissolved without blackening, so much water was then 
added that the solution still remained clear, and the mixture was 
subjected to distillation, in a capacious retort, with the addition of 2| 
to 3 lbs. of binoxide of manganese. The crude distillate was satu- 
rated with carbonate of lime, and the solution distilled ; lime-salts 
remained in the residue, and a liquid containing aldehydes passed 
over. — The lime-salts, by decomposition with carbonatp of soda, were 
converted into soda-salts, and these last were distilled with sulphuric 
acid. For the separation of the acids in the distillate (upon which 
there swam a thin oily layer, which disappeared on addition of much 
water), Keller employed the method described at page 2 27 ; he 
saturated T - i; th of the acid mixture with soda, and distilled, saturated 
the same proportion of the distillate, and repeated the operation, and 
so forth. In the first residue formic acid remained ; it existed also 
in the second ; then in turn acetic acid, propionic acid, valeric, 
and lastly remained butyric acid (sometimes also mixtures of two 
neighbouring acids were obtained) • all the acids were identified, 
at least by the determination of the atomic weight from the silver- 
salt,, and, in most cases, even by ultimate analysis. — The distillate 
containing aldehyde yielded a resin when treated with concentrated 
solution of potassa, and gave, with .a silver solution, a mirror of 
silver. It soon became acid in the air. In order to separate it as 
far as possible from water, it was repeatedly rectified ; in the water 
which remained behind, there appeared oily drops possessing the 
odour of bitter-almond oil. By a fractional distillation there passed 
over between 23° and 60°, chiefly the aldehyde of acetic acid, 
C 4 I1 4 0 2 ; between 60° and 80° a liquid was obtained exhibiting the 
properties which Guckelbcrger(2) ascribed to the so-called aldehyde 
of propionic acid (in contact with platinum-black, however, this 
liquid formed no acid ) ; between 80° and *120°, aldehyde of vale- 
ric acid (C 10 H 10 O 2 ) passed over (this formed with ammonia a 
crystalline compound C l0 H 10 O. 2 , NII S , and in contact with platinum- 
black, valeric acid) ; in the residue at 120°, there remained 
bitter-almond oil C u H 6 0 2 . — Thus the similarity of the products of 
decomposition of vegetable fibrin, to those ,of animal fibrin, casein 
and albumin(3) under the influence of sulphuric acid and binoxide 
of manganese has been clearly demonstrated. 

ft 

(1) Ann. Ch. Phann. LXXII, 24. 

(2) Annual Report for 1847 and 1848, II. 138. 

(3) Comp. Animal Report for 1847 and 1848, II. 138. 
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Allantoin. 


Allantoin. — Daubcr(l) has determined the crystalline form of 
allantoin. Hie crystals belong to the monoclinometric system, 
ooP.ooPoo.OP. + P oo ; oo P : ooP in the clinodiagonal principal 
section = 65° 27'; OP : oo P =88° 14'; +Poo :ooP = G9° 17' ; 
inclination of the clinodiagonal to the principal axis = 86° 43' ; clino- 
diagonal : orthodiagonal: principal axis = 108G0 : 0G968 : 1. 

Cleavage takes place parallel to -f I‘ oo. 

Wohler(2) finds that calf’s urine always contains allantoin, and, 
indeed, in such quantity (a bladder full of urine containing several 
grammes), that it will conveniently serve as a source from which to 
prepare this substance. The urine is evaporated to tin 1 2 3 consistence 
of a thin syrup at a temperature below that of ebullition ; after 
standing for several days, the allantoin crystallises out mixed with 
much phosphate of magnesia (free from ammonia), and an amor-, 
pilous body which consists chiefly of urate of magnesia. The diluted 
mother-liquor is poured off together with the suspended amorphous 
Bubstance, the crystals are washed with cold water, and dissolved in a 
small quantity of boiling water. The solution thus jwoduced is 
treated with blood-charcoal, filtered whilst boiling hot, and mixed 
with a few drops of hydrochloric acid to prevent the separation of 
phosphate of magnesia ; on cooling, colourless allantoin crystallises 
out. The identity of the allantoin thus prepared with that obtained 
from the allantoic liquid, or by the oxidation of uric acid, was 
shown by the analysis of the crystals, and of the silver-compound 
(AgO, C 8 H f) N 4 0-). The allautoin prepared from calf’s urine crystal- 
lises differently (in fascicular groups of thin crystals) to ordinary 
allantoin ; it owes this property to the presence of a scarcely percep- 
tible quantity of a foreign substance, which may be removed by 
combining the allantoin with oxide of silver ; the allantoin separated 
from this compound crystallises in the usual form. 


Animal Chemistry. Constituents of the Kkj?. — We have already 
mentioned (compare Annual Report for 1847 and 1 848, II, p. 147) that 
milk-sugar is said to be contained in the white of hens’ eggs. Ac- 
cording to Aldridge(3) if white of hens’ eggs be diffused through 
alcohol of 085 sp. gr., the mixture heated to coagulation, filtered. 


(1) Ann. Ch. Pharra. LX XI, 68. ‘ , 

(2) Ann. Ch. Phartn. LXX. 229; Instit. 1849, 308; Compt. Rend. XXIX, 9 (in 
ahstr.) ; Instit 1849,228. 

(3) Prom the Medical Times in J. Pliarm. [3] XV, 366; Ann. Ch. Phann. LXX II, 
319. 



ANIMAL CHEMISTRY. 355 

the alkaline filtrate evaporated, and the residue extracted with strong 
alcohol, the alcoholic solution yields after concentration, granular 
crystals of grape-sugar. — Barreswil(l) has determined the presence 
of sugar in white of egg (which he likewise extracted with alcohol), 
by the reaction with the alkaline potassa-tartrate of oxide of copper, 
as well as by fermentation and collecting the alcohol formed, but he 
could not succeed in obtaining crystals of grape-sugars* Moreover, 
his experiments have proved that the white of egg owes its alkaline 
reaction to carbonate of soda; that the yolk contains little or no 
alkali, and that its emulsive chai*acter is to be ascribed, not to the 
presence of alkali, but of a substance analogous to. the pancreatic 
juice. Barrcswil also states that the yolk of egg is not acid, but 
only becomes so in consequence of decomposition, and that the alkali 
arid the sugar in the white of egg are capable of disappearing in the 
same proportion ; he has farther shown that white of egg and similar 
substances arc the more rapidly decomposed, the more largely they are 
diluted, above all when they happen to be placed in such circumstances 
as are most favourable to the solution of the* ferment. 

H. Rose(2) has published the analyses made by Boleck according 
to his method, (3) of the ashes of the white and yolk of hens* eggs. 
The aqueous extract of the carbonised substance left, in the case of 
the white of egg, 1*5013, in that of the yolk 1*018 grins, of residue 
of the percentage-composition A ; the hydrochloric solution, obtained 
from the white, left 0*2835, that from the yolk, 0*206 grrns. of resi- 
due of the composition B ; in the case of the white, the coal after 
extraction with water and hydrochloric acid, yielded (besides some 
sand separated from the ash) only 0*0418, whilst in that of the 
yolk, 1*3052 grms. of ash were obtained, of the composition C. 
From these data. Rose calculates the composition of the entire ash, 
as stated at D. — In other analyses, the whole of which has not been 
published, great differences were observed in the composition and 
proportions of the individual constituents of the ash. — In hard-boiled 
eggs the proportion of the white to the yolk was found to bo 60*6 to 
39*4 and 58*4 to 41*6. 


(1) J. Pharm. [3] XVII, 114. The conclusions Compt. Rend. XXV1I1, 761. 

(2) Pogg. Ann. LXXVI, 393 ; J. Pr. Chem. XLVI1I, 60 ; Phil. Mag. [3] XXXV, 
281. 

(3) Annual Report for 1847 anti 1848, II, 238 ; comp, the present Annual Report upon 
Analytical Chemistry. 
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Consti- 
tuent* of 
the egg. 

White of egg. 

Yolk of egg. 

A. 

B. 

C. 

D. 

A. 

B. 

C. 

D. 

Chloride of potassium . 

51*33 

— 

. — 

25-67 

. — 

— 

— 

— 

„ sodium 

17*13 

— 

— 

8-57 

— 

— 

— 

— 

Potassa 



4*95 

1676 

5*43 

9-77 

— 

7-96 

5-94 

Soda .* . 

17*71 

913 

5-48 

12-49 

7-65 

— 

6 75 

4-82 

Lime .... 

— 

10*53 

8*21 

6-25 

11-80 

22-32 

13*04 

15*79 

Magnesia 

— 

11*61 

9-02 

703 

2*04 

2*98 

. 2 04 

2*3G 

Sesquioxide of iron 

— 

2*75 

5-04 

209 

0*95 

3*71 

0-99 

1-85 

Phosphoric acid . 

— 

2385 

37-24 

15*28 

68*74 

70-97 

64*13 

68*26 

Sulphuric acid 

JG7 

— 

— 

-0*84 

— 

— 

— 

— 

Carbonic acid 

10*49 

— 

— 

9 01* 

— 

— 

— 

— 

Silica .... 

— 

10*56 

17-63 

705 

— 

— 

276 

0*92 

Carbonate of lime 

— 

11*14 

— 

— 

— ! 

— 

, — * 

— 

,, magnesia 

— 

15*48 i 

i — 

— 

— 

— 

1 — i 

— 


Dcsor(l) adduces physiological reasons for regarding the liquid 
which surrounds the yolk in the ovarian eggs of the lower animals 
(especially in those of the Ascidia rustica) as a different substance 
from albumin, and proposes to assign to it the name Hioyeu. 

Respiration. — Regnault and Reiset have now completed the 
description of their extended and ingenious researches upon the 
respiration of animals. Several preliminary communications on this 
subject have been already noticed in the preceding Annual Report 
(II, p. 148) (2). Their treatise contains a historico-critical account of 
the earlier researches upon this subject, and an accurate description 
of the apparatus in which the animals were allowed to breathe (the 
principle of this apparatus, which cannot be fully described without 
drawings, is noticed in the last Annual Report, II, p. 118) ; they have 
also described the apparatus, methods, and calculations, which they 
made use of in the analysis of the gases (compare the Report upon 
Analytical Chemistry). In each case the results of their experiments 
upon different animals and under different circumstances, are 
minutely detailed ; these experiments are so numerous that our space 
will not allow us to enffer here even into a cursory examination of 
them '(the special results of several experiments were mentioned in 
the last Annual Report, II, p. 149), and we must, therefore, limit our- 
selves to the consideration of, the general conclusions at which Reg- 
nault and Reiset have arrived. 

In warm-blooded animals (mammalia and birds) living in their 
natural state, and on their proper food, an evolution of nitrogen is 
constantly taking place ; the quantity of the nitrogen thus evolved 
is always less than 2 per cent, and in most casea less than 1 per cent 

(1; Sill. Am. J. [2] VII, 395. 

(2) Ann. Ch. Phys. [3] XXVI, 299 ; Ann. Ch. Pharm. LXXIII, 92, 129, 257. The 
conclusions J. Pharm. [3] XVI, 297 
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of the total weight of the oxygen consumed. When suffering from R ® s o p n ira " 
hunger the animals, on the contrary, frequently absorb nitrogen, 
and, indeed, in the same proportion in which, under ordinary circum- 
stances, it is evolved; this absorption of nitrogen was almost always 
observed in hungering birds, but seldom in the mammalia. If, after 
several days* fasting, an animal be fed with food very different from 
that on which it usually subsists, it often still continu^ to absorb 
nitrogen ; as soon as it has become accustomed to this diet, evolution 
of nitrogen again takes place (this was observed in hens which 
fasted for several days, and were then fed exclusively upon flesh). 

An evolution of nitrogen was also observed in sick animals. — The 
proportion between the oxygen contained in .the expired carbonic acid, 
and the total amount of oxygen consumed, appears to depend much 
more upon the food than upon the species of the animal. It 
is very nearly 1 to 1, that is, the maximum quantity of oxygen 
is contained in the expired carbonic acid, when the animal is fed 
with grain (it was even frequently observed, in a hen and a rabbit, 
that the. oxygen contained in the expired carbonic acid, exceeded the 
total amount of oxygen consumed) ; these quantities^ are in the ratio 
of 0*62 or 0*80 to 1 when the animal is fed on flesh alone ; an inter- 
mediate ratio is observed when the food consists of green vegetables. 

The proportion between the inspired oxygen, and that expired in the 
form of carbonic acid, is nearly constant for animals of the same 
species, maintained on exactly the same diet. When the animal is 
under the influence of hunger, the proportion is nearly the same as 
it is when on a flesh diet, m general even somewhat less ; in fact, 
when hungry, the animal is consuming the substance of its own 
body, i. e. flesh, Tmd in this state all warm-blooded animals resemble, 
with respect to respiration, the carnivorous species. lienee 
the proportion between the oxygen contained in the expired 
carbonic acid, and the total amount of oxygen consumed, is by no 
means constant, since it was found to vary between 0*62 and 1*01. — 

The heat is undoubtedly developed in animal bodies by a purely 
chemical process, but of a nature too complicated to allow the quantity 
of heat produced to be calculated from that of the oxygen consumed. 

It happens only by chance, when the quantity of heat evolved by an 
animal body, is found nearly to coincide with that which would result 
from the combustion of the carbon contained in the expired carbonic 
acid, and of so much hydrogen as would suffice to form water with 
that portion of the inspired oxygen which is not contained in the car- 
bonic acid ; the earlier determinations of the quantity of the expired car- 
bonic acid are probably too low, moreover the foundation of the above 
assumption is invalidated by the observation that more oxygen was fre- 
quently contained in the expired carbonic acid, than was consumed 
by the animal. — The quantity of oxygen consumed, which corresponds 
to a given period and a given weight of the animal, varies with the 
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duration of the process of digestion, with the amount of exercise, 
and a variety of other circumstances; for the same species, it is 
greater in -young than in old animals ; it is greater in thin but yet 
healthy animals, than in those which are fat. Lastly, the quantity 
of oxygen consumed varies, even in animals of the same species, 
according to their absolute weight; it is ten times greater in sparrows 
than in hens. — Warm-blooded animals evolve, by perspiration, only 
small, and scarcely estimable quantities, of ammonia and gases con- 
taining sulphur. 

Luring the winter-sleep of hyhernating animals ( e . y . marmots) 
nitrogen is frequently absorbed ; the proportion borne by the 
oxygen contained in the expired carbonic acid to the total amount of 
oxygen consumed, is frequently only as 0*4 to 1. Since the quantity 
of inspired oxygen, which is not converted into gaseous compounds, 
is here greater than that of the expired carbonic acid, and since the 
animal, at its diminished temperature, during hybernation, evolves 
less water by perspiration, the mere process of respiration produces 
under these circumstances an increase of weight of the body ; this 
increase, however, is limited to the intervals between which the animal 
passes its urine. Luring the winter-sleep the marmots require far less 
(frequently only -^th) oxygen than in their waking condition ; im- 
mediately upon waking, however, they require, in consequence of 
their accelerated respiration, much more than in their ordinary 
waking condition. In its torpid state a marmot may remain for a 
long time, without injury, in an atmosphere so poor in oxygen that a 
waking marmot would be immediately suffocated in it. 

With respect to the respiration of cold-blooded animals, liegnault 
and Reiset found that reptiles of the same weighf consume much 
less oxygen than warm-blooded animals, but that no perceptible dif- 
ference exists with regard to the nature and proportions of the 
absorbed and evolved gases ; the experiments showed at one time a 
slight absorption, at another a slight evolution of nitrogen. — Frogs 
which had been deprived of their lungs, breathed with the same 
rapidity as in an uninjured state, and no essential difference was 
observed in the proportions of the absorbed and evolved gases. — 
The respiration Qf earth-worms resembles that of frogs in respect of 
the amount of oxygen consumed for the same weight of the body, 
and the proportion between the total amount of oxygen consumed, 
and that contained in the expired carbonic acid. — The respiration of 
insects (may-bugs and silk-worms) is far more rapid than that of 
reptiles, and they consume, in proportion to their weight, alnjost as 
much oxygen as the mammalia. The circumstance that only a slight 
elevation of the temperature of their bodies is thereby produced, 
depends upon the great relative surface of the insects; a thermometer 
surrounded with may -bugs indicated a temperature 2° above that of 
the surrounding air. 
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When animals of either class respire in air containing twice or 
three times as much oxygen as ordinary atmospheric air, no change 
is observed in the proportion of the expired gases ; the consumption 
of oxygen remains the same, the same proportion is maintained 
between the oxygen consumed and that, contained in the expired 
carbonic acid, and the same amount of nitrogen is evolved. When 
the respiration is carried on in air the nitrogen of which is in great 
part replaced by. hydrogen, very little change takes place ; a some- 
what increased consumption of oxygen is observed, probably to 
compensate for the greater loss of heat in air containing hydrogen. 

Scharling(l), in an appendix to a previous investigation (2), has 
brought forward some experiments upon human respiration, by which 
he found that in violent bodily exercise about three times as much 
carbonic acid was expired as in a state of rest; according to him 
habitual drunkards expire less carbonic acid than other men. lie 
has also communicated some very inadequate experiments made with 
a view to measure, by comparison with the quantity furnished by 
other sources of heat, the quantity of heat evolved by the respiratory 
process, and to determine how much of the heat evolved within the 
body is lost in expiration. 

For the. results of BarraPs experiments upon the process respi- 
ration, seepage 360. 

Respecting F. Leblanc* s(3) investigations upon the volume of air 
which, in barracks, should be secured to every individual, we must refer 
to the original treatise ; likewise with regard to some experiments 
by Gorup-Besancz(-t) upon the respiration in diseases. 

II ervier and Sain t-Sager(5) have published the following results of 
their experiments (not given in detail) upon the quantity of the expired 
carbonic acid. Theamouiit of carbonic acid expired varies duringthe day, 
and possesses two minima and two maxima in twenty-four hours, corre- 
sponding to the regular variations of the barometer ; alterations of tem- 
perature affect the expired carbonic acid in a contrary manner to that 
in which it is influenced by changes of pressure. The quantity of 
the expired carbonic acid is said to be greater under an exclusively « 
farinaceous diet ; it is also increased by rapid motion, by the inhala- 
tion of chloroform or ether, and by the use of alcoholic liquors. It is 
greater likewise during the waking hours : the quantity of carbonic 
Acid is said to be less when an animal diet is employed ; it diminishes 
also during digestion and during sleep. The air expired by children 
contains more carbonic acid than that expired by adults. In all 


(1) J. Pr. Chem. XLVIII, 435. 

(2) Rerzelius* Jahresber. XXIII, 602; XXVI, 829. 

(3) Ann, Cli. Pliys. [3] XXVII, 373. 

(4) Oriesinger's Archiv. f. Plivsiol. Heilk. VIII. Jahrg., 719. 

(5) Co m pi. Rend. XXVfl!,260* J Pr. Chan. XLVI1, 138. 
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inflammatory di$sftses, except when they implicate the respiration 
and circulation, more carbonic acid is expired; its amount is di- 
minished, on the contrary, in. small-pox, measles, scarlatina, erysipe- 
las, scrofula, purpura, anaemia, typhus, dysentery and phthisis ; in 
chronic' diseases, unaccompanied by fever or marasmus, no change in 
the quantity of expired carbonic acid takes place. 

Doyere(l) has brought forward some observations upon the com- 
position of the air expired by cholera-patients, for which we must 
refer the reader to the original treatise. More rccently(2) it has 
been stated by this chemist that in the first stage of cholera the expi- 
ration of carbonic acid is diminished, and the temperature of the 
body sinks; shortly before death, however, an elevation of tempera- 
ture takes place, whilst the quantity of expired carbonic acid is 
continually diminishing. 

Lassaigne(3), by analysing the air of stables or kennels, has 
endeavoured to ascertain how much carbonic acid is expired by 
different animals during one hour; he found 5368 grins, for a bull, 
109*4 for a ram of eight months, 42*5 for a goat of 8 years, 23 0 for 
a kid of 5 months, 36*3 for a hound. Lassai gne has omitted to give the 
weight of the animal in each case. — By the same uncertain method of 
experimenting(4f k he believes to prove that horses generally cjxhale more 
carbonic acid after work than before, except the Arabian ^horses, in 
which this increase is not observed; Lassaigne states that horses 
suffering from hydrothorax evolve less, and from ‘ inflammatory 
diseases, more carbonic acid than the healthy animals. According to 
his experiments the weight of the carbonic acid expired in one hour 
by sound horses, before working, was in one case 442, in another 
685 grms., and after working, in one case 745, in another 755 gnus. 

Statics of tlie Human nudy. — Barra! (5) has made numerous ex-, 
periments upon different individuals, determining the composition 
of the food and of the evacuations, in order to arrive at some 
more accurate data for ascertaining the proportion which exists 
between the constituents of the food, and of the different excretions 
and secretions. Of this extended investigation we can only give the 
most important numerical results, with the general conclusions at 
which Barral has •arrived. Each series of experiments extended 
over five days; in the first and second series, the experiments were 
tried in winter and summer upon Barral himself (29 years of age, 
weighing 47*5 kilogrms.) ; in the third, the subject of the experiment 
was a boy (6 years 6 weeks old, weighing 15 kilogrms.); in the 

(1) Compt. Rend. XXVIII, 636; Instit. 1849, 179; J. Pr. Chem. XLVII, 458. 

(2) Compt. Rend. XXIX, 454 ; J. Pr. Chem. L, 35. 

(3) J. Chim. Mdd. [3] V, 13. 

(4) J. Chim. Med. [3] V, 253 ; J. Pr. Chem. XLVII, 136. 

(5) Ann. Ch. Phys. [3] XXV, 129 ; J. Pr. Chem. XLVIII, 257. The conclusions 
Compt. Rend. XXVII, 361. 
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fourth, a man (age 59 years, weight 58*7 kilogrdH.) ; in the fifth, 
an unmarried woman (32 years of age, weight 61 '2 kilogrms.).— He 
found the mean results for one day to be those given in the table (all 
the weights are expressed in grammes), where A represents the 
amount of carbon, nitrogen, hydrogen or oxygen in the diet em- 
ployed, 13 that excreted in the urine, C that in the faeces, and D that 
in the perspiration. 




Carbon. 



Nitrogen. 


Hydrogen. 


Oxygen. 


A. 

11. 

C. 

D. 

A. 

B. 

C. 

P. 

A. 

B. 

C. 

I). 

A. 

B 

C. 

D. 

1 . 

Wifi -2 

10 2 

15 *3 

330*7 

280 

10*9 

2-8 

14-3 

073 

30 

24 

01-9 

*200-7 

8*0 

8*9 

2488 

-z. 

264-9 

13*7 

8*9 

! 242-3 

21*2 

98 

1-3 

10-1 

42-8 

2-8 

1*3 

38*7 

191*4 

7*2 

0-6 

178*6 

3. 

IM'3 

44 

9*7 

140*2 

7‘) 

31 

1*8 

3 0 

23-8 

0 9 

1-0 

21*4 

129*8 

23 

0*7 

121*8 

4. 1 

331-8 

21*2 

13 '0 

! 200-8 

27*3 

15-2 

20 

9*6 

49-3 

4*3 

21 

42-9 

2651 

11*2: 8*1 

245*8 

5. 1 

292S 

14*0 

4.2! 

274*6 

22 4 

10-0 

0-8 i 

11*6 

40*1 

2-8 

0-6 

41*7 

213 2' 

7*8, 

2*0 

203-4 


Barral found the relative weights of the matters assimilated and 
excreted, as stated in the following tables : 



ASSIMILATED. 

L . . __ 

EXCltUTKD. 

¥ °m 1 

Oxygen. 

As water, 
by exhalation. 

As carbonic 
acid. 

Ifc the 

equations. 

In other 
ways. 

1. 

2755-0 (1998-0) 

1061*5 

1287*8 

1230-9 

1205-0 (1177-8) 

328 

2. 

2580-0 (1812-4) 

777-3 

1141*6 

888-4 

1099-4 (1032-9) 

33t9 

a. 

1390-2 (1009 1) 

423*4 

094-7 

511*0 

004-0 ( 567 2) 

6*3 

4. 

2710-7 (2002-0) 

j 889*1 

522-0 

1088-3 

1902-8 (1H65-7) 

26*1 

5. 

2339 0 (1737-4) 

| 886*7 

998-7 

1006*9 

1191-6 (1138-2) 

29*1 


The numbers placed in parentheses denote the amount of water in 
the food and in the evacuations ; the water in the food amounts, on 
an average;, to about |ths. — When the results given above are calcu- 
lated so that the sum of the matter assimilated arid of that excreted 
amounts to 100, they stand as follow : 



assimilated. 

1 

excreted. 



Food. 

Oxygen. 

As water, by 
exhalation. 

As carbonic 
acid. 

In the 
evucuutions. 

In other 
ways. 

1 . 

72*2 

• 27-8 

33*8 

32*3 

33*2 

0*7 

2. 

75-4 

24*6 

36*1 

28-8 

34-7 

0*4 

3. 

76*7 

23-3 

^8*2 

28*3 

33*2 

0*3 

4. 

75*3 

24*7 

14*5 

30*2 

54*6 

0*7 

5. 

72*5 

27*5 

310 

31*3 

36*9 

0*8 


, Barral determined (by indirect experiment) that the amount of 
carbon daily consumed in the process of respiration was as large as 
Andral and Gavarret had stated(l) ; another cause of variation in 


Statics of 
the human 
body. 


(1) Ann. Ch. Phys. [3] VIII, 129. 
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theThiiman the amount of caj^on consumed must be added to those which the 
body. last-named observers have pointed out, since it is found that about 
±th more carbon is consumed in winter than in summer. The 
amount of nitrogen contained in the food is greater than that in the 
evacuations, so that part of the nitrogen must be separated in the 
process of respiration; this part amounts to Jrd or Jthof the nitrogen 
contained in the food, but only to ^th of the carbonic acid formed 
in respiration ; the ratio of the carbon to the nitrogen is about that 
of 100 to 8. The oxygen and hydrogen in the food are not exactly 
in the proportions to form w r ater, but there is always some excess of 
hydrogen, part of which is converted into water in the process of 
respiration (the hydrogen thus oxidised being on an average equiva- 
lent to Jrd of the carbon converted by respiration into carbonic acid); 
the other portion of the excess of hydrogen passes off in the evacua- 
tions, the hydrogen in wdricli exceeds that in the food, in the ratio of 
about 8 to 5. The amount of oxygen which is necessary to convert 
the carbon and hydrogen of the food consumed in respiration into 
carbonic acid and water, stands to the food thus consumed in the 
ratio of 1 to 3. The water (both that which was already present and 
that formed in digestion) amounts on an average to 75 per cent of 
the weight of thfetfood, and 67 per cent of the sum of tl^weights of 
the food and of the oxygen which combines with it. in general, 
more water passed off by exhalation than in the evacuations. In 
thx*ee series of experiments more chlorine was found in the food, and 
in two others a little less, than in the evacuations. The heat gene- 
rated in the body being represented by 100, it is carried off in the 
following proportions : by the perspired w r ater 24*1 ; by the air in 
respiration 7*3 ; by the food 2*2; by the evacuations 1*8; by radia- 
tion and conduction 64*6. 

statics of Animal Bodies — Jorgcnsen(l) has determined, by ob- 
servations on a wether, extending over about four w eeks, the propor- 
tion wdiich exists between the constituents of the food consumed and 
those of the excrements (including the urine). A represents the 
quantity of each constituent consumed by the animal, and B that 
obtained in the excrements. 



Nitrogen. 

Carbon. 

Hydrogen. 

Oxygen. 

Water. 

Inorganic 

matter. 

A. 

14*31 

355*12 

39*34 

293*67 

1394*67 

66 50 

B. 

13*27 

201*40 

3770 

#47*26 

972*22 

76-34 


To account for the circumstance that a larger amount of inorganic 
matter was found in the evacuations than in the food, Jorgenson 
states that the specimen of the food selected for examination, was 
more carefully cleansed from dust than that consumed by the animal. 


(1) From the Arch, for Pharm, og Technisk Chem. I, 354 in Jalirb. Pr. Pharm. 
XVII], 264, „ , 
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The chlorides contained in the food were found alm&st entirely in the 
urine ; the high specific gravity of the urine, he says, indicated tlm bodies 
presence of a large amount of hippuric acid. 

Lassaigne(l) found the amount of nitrogen contained in the 
millet (23*5 grins.) which was consumed by a greenfinch in 4 days, 
to be 0*164 grm., the nitrogen in the excrements (weighing, when 
dried, 7*5 grms.) during the samq period, amounting to 0*072 grm. 

Digestion. — Lehmann(2) has published numerous experiments, 
as contributions towards the solution of the question concerning 
the proportion which should exist between the digestive ferment, 
the free acid, and tlie water, in order to convert into its corre- 
sponding peptone, the greatest possible quantity of any nitro- 
genised aliment (albumin, gelatin, &c.) ; his investigations also 
relate to the inquiry whether the various organic or inorganic acids, 
which may be substituted for the acids of the stomach, act according 
to their chemical equivalents, or whether their operation is modified by 
other circumstances ; he has finally endeavoured to determine what 
numerical ratio exists between the various albuminous, or gelatinous 
substances, with regard to their solubility in the gastric juice. We 
cannot attempt to give in the form of an abstract the extensive series 
of experiments, conducted by Lehmann, with artificial digestive 
mixtures of different composition, but must refer the reader to the 
original paper : we can here only bring forward the general conclu- 
sions which Lehmann has pointed out. — If the amount of water 
in a mixture of pepsin and dilute hydrochloric acid be increased, the 
mixture will be capable of converting a larger quantity of aliment 
into peptone; the quantity of pepsin remaining the same, the solvent 
power of any digestive mixture may be considerably augmented, by 
increasing the quantity of water or of hydrochloric acid. When 
alkaline salts are added in any quantity to the gastric juice, and 
are not, as in the natural process of digestion, quickly removed 
again, the solvent power of the gastric juice is considerably dimi- 
nished, if not annihilated. It is probable that in the process of 
digestion equivalent quantities of hydrochloric and lactic acids can 
replace each other; the digestive power of acetic and phosphoric 
acids is far inferior to that of hydrochloric and lactic acids. 

Lactic Acid In the Liquid from tlic Stomach. — Ileintz(3) found 
that the acid liquid from the stomach, vomited by a woman suffering 
from dyspepsia, contained lactic acid (4) of the ordinary modification 
(as. it is formed from sugar), and not that which is furnished by 

(1) J. Chitn. Med. [3] Y, 620. 

(2) Bcrichte der Gescllschaft der Wissensch. zu Leipzig, 1849, Nr. 1; J. Pr Chem. 

XLVIII, 110. 

(3) Jenaische Ann. f. Physiol, und Med. 1, 222 ; Chem. Gaz. 1849, 426. 

(4) With regard to these different modifications of lactic acid, compare the Annual 
Report for 1847 and 1848, I, 397, et seq. 
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muscular flesh (paralactic acid) . The lactate of oxide of zinc pre- 
pared from this acid (the nature of which was carefully ascertained 
by analysis), contained 3 equivs. of water of crystallisation. 

Pancreatic Juice. — Prom an examination of the pancreatic juice, 
Bernard(l) has arrived at the conclusion that* it is destined, inde- 
pendently of the other liquids of the intestines, to modify or digest, 
in a peculiar manner, the neutral fats contained in the food, and to 
render them capable of being absorbed into the capillaries ; the 
pancreatic juice, even out of the body, possesses the property of 
immediately emulsifying the neutral fats, arid jf decomposing them 
into fatty acids and glycerin. Bernard's results have been con- 
firmed by Magendie, Milrie-Edwards and Dumas(2). — Fre- 
richs(3) disputes this view of the operation of the pancreatic juice. 
He found the pancreatic juice of the ass clear and colourless, of 
sp. gr. 1-0082, becoming hardly perceptibly turbid on boiling 
(according to Bernard, this property is possessed only by the 
abnormal, morbid secretion) ; he believes that the secretion examined 
by him was healthy;’ it contained in 1000 parts, 986 4 of water and 
13*6 of solid matter, consisting of 0*26 fat, 0*15 alcohol-extractive, 
3'09 water-extractive and caseous matter, 8*9 chloride of sodium, 
tribasic phosphate of soda and alkaline sulphate, 1*20 of carbonate 
and phosphate of lime and magnesia. The deportment of the pan- 
creatic juice of the dog was essentially the same ; it contained in 
1000 parts 16*2 of fatty matter, and when heated to boiling, 
deposited some albumin (it contained, however, traces of blood). 
Frerichs believes the functions of the pancreatic juice to bo, to 
convert the farinaceous nutriment into sugar in the intestinal canal, 
to accelerate the decomposition of the bile into insoluble products, 
and, in conjunction with the bile and the intestinal fluid, to effect 
the minute division of the neutral fats. The pancreatic juice soon 
emulsifies olive-oil, but the serum of blood, the bile and saliva, 
possess this property almost in the same degree. 

Liquid of tne. intestines. — Frerichs has likewise examined the 
intestinal secretion. He found it of a vitreous transparency, colour- 
less, viscid, not easily miscible with water, and only very slightly 
soluble therein ; the filtrate scarcely became opalescent when heated. 
In 1000 parts of the intestinal secretion from the colon of cats and 
dogs he found 950*55 water and 24*45 solid matter consisting of 
8*70 insoluble mucus with cells and their nuclei, 5*40 soluble mucus 
and extractive matter, 1*95 fat, 8*40 chloride of sodium, alkaline 


(1) Ann. Ch. Phys. [3] XXV, 474 ; J. Pharm. [3] XV, 336; J. Pr. Chem. XLVIli, 
102; Compt. Rend. XXVIII, 249 (in abstr.); Aim. Ch. Pharm. LXXII, 322. 

(2) Compt. Rend. XXVJII, 283 ; Instit. 1849, 65. 

(3) Nadir. der Gesellsch. d. Wissensch. zu Gottingen, Juli, 1849; R. Wagner's 
Handwbrterbuch d. Physiol. Ill, Abth. 1, 842 if. ; Instit. 1849, 309. 
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^phosphates and sulphates, and earthy phosphates In the small 
intestine, the solid portion of the secretion had a composition similar 
to the above, but amounted to* 26*5 parts in 1000. 

Nutrition. — II enneberg(l) has brought forward some -observations 
made upon sheep with a view to determine the relation existing be- 
tween the nitrogen contained in different kinds of food and their 
nutritive power (compare Agricultural Chemistry). He has arrived 
at the conclusion that in those kinds of food which belong, in respect 
of their chemical composition, to the same group, the nutritive power 
is proportionate to the amount of nitrogen (he considers the hay of 
grass', the hay and straw of the leguminosse, the straw of the cerealia, 
roots, and* lastly grains, as members of such groups) ; this proportion- 
ality, however, is no longer observed between those kinds of food which, 
belong to different groups. Upon this subject it has been remarked 
by Lassaigne(2), that in replacing one species of food by another, 
more regard should be had to the results of the chemical analysis, in 
order that a quantity of the new description of food may be em- 
ployed, which contains as much nitrogen as that for which it is to be 
substituted. 

# €;iiyie.- mood. — In the arterial blood of a dog fed upon milk, 
Millon(3) found carbon and nitrogen in the same proportions as in 
albumin, but much more oxygen ; the organic matter contained in 
the chyle possessed exactly the same composition, but its quantity was 
only ; l 2 3 4 5 4 rd of that in arterial blood. .The same similarity in compo- 
sition was also exhibited by the organic portions of the arterial blood 
and the chyle of a dog maintained upon a very fat diet ; in this case 
also carbon and nitrogen were found, in the same proportions as in 
albumin, but with an excess of hydrogen. No increase was observed 
■in the amount of fat contained in the cliyle. 

In order to determine the quantity of blood in the body of any 
animal, Weiss(4) estimates the iron in a known weight, then incine- 
rates the whole animal, and deduces the amount of the blood from 
that of the iron contained in the ash — Yanner(5) concludes from 
observations made upon horned cattle in the slaughterhouses of 
Paris, that the quantity of blood is pretty constant at 5 per cent 
of- the weight of the living animal ; he farther states, that in cholera, 
a considerable quantity of the serum passes into the evacuations, and 
hence the blood remaining behind is much less free to circulate. 


(1) Ann. Cli. Tharm. LXfX, 336. 

(2) J. Cbim. Med. [3] V, 424. 

(3) Compfc. Rend. XXIX, 817 ; J. Pr. Chem. L, 30. 

(4) From the Mittlicil. von Freunden der Naturwisscnsch. zu Wien, III, in J. Pr. 
Cbem. XLVI, 507. 

(5) Compt. Rend. XXVIII, 649. 
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BiooS Or. Reich(l) states that, according to his experiments, venous 
blood contains phosphorus (dissolved in the fat of the blood-glo- 
bules), but no phosphates, and that arterial -blood, on the contrary, 
contains phosphates (compare the view of Owen Rees, Anuual 
Report for 1847 and 1818, II, 153). — Marchal(2) found that blood 
coagulated between 55° and 60° contained more fibrin than that 
coagulated in the cold ; if coagulated at above 70°, the amount of 
fibrin was less. 

A specimen of -white blood has been examined by Cliatin and 
Sandras(3) ; it furnished 200 grms. of serum, and 60 grms. of 
clot ; in the former there were suspended 6 per cent of a fatty sub- 
stance, in which they found 0*07 per cent of the substance described 
by F. Boudet(4) as serolin , 1*23 cholesterin, 66*5 olein, and 32*20 
margarin. 

Blood. — Garrod(5) has communicated the following results with 
regard to the alteration of the blood in disease, in gont, the blood 
contained uric acid in the form of urate of soda, which may be 
obtained from it in crystals (1000 of serum are stated to have yielded, 
in different cases, from 0*025 to 0*175 of uric acid) ; immediately 
before the attack of gout the uric aeid in the urine suffers a diminu- 
tion ; in chronic gout, with depositions in the joints, a certain amount 
of uric acid is alw ays present in the blood, whilst in the urine it is small, 
whether viewed alone, or in relation to the other organic! constituents. 
In gout the blood sometimes contains urea, whilst no albumin can be 
found in the urine. — In rheumatism the blood contains no more 
uric acid than might be accounted for by the normal variations, 
and in 1000 grms. of serum no urea could be detected. Respecting 
the blood in Bright's disease, and in albuminuria after scarlatina, 
Garrod states that in albuminuria uric acid is always present in the 
blood, although in very variable proportion ; in serious affections 
of the kidneys its quantity may be as great as in gout, but in any 
case exceeds that in norrhal blood ; urea is present in the blood in 
these diseases, but its quantity bears no estimable proportion to that 
of uric acid. 

Gorup-Besanez(6) has published some experiments upon the 
composition of the blood before and after the inhalation of ether 
(the general result observed being an increase of water and diminu- 
tion of blood corpuscles) ; he has also studied the blood in different 
diseases. 


(1) Arch. Pharm. [2] LVII, 12. 

(2) Compt. Rend. XXIX, 212; J. Pharm. [3] XVI, 221 (in the latter, Bernard's 
critical remarks are given). 

(3) J. Chim. Med. [3] V, 305 ; J. Pr. Chcra. XLVII, 427. 

(4) Ann. Ch. Phys. [2] LII, 337; Berzelius' Jahrcsber. XIV, 372. 

(5) Med. Chir. Transactions, XXXI, 83 ; Schmidt’s Jalirb. d. Gcs. Med. LXll, 4. 
(C) Griesinger’s Archiv f. Physiol. Heilk. VIII. Jahrg., 514. 
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Verdeil and l)ollfus(l) have detected hippuric acid in the blood 
of oxen. 

With regard to Guerin- Menevillc's(2) observations upon the 
composition of the blood of silk-worms, in health and disease, we 
must refer to the original treatise. 

inorffanic Consiitnents of Blood. — Cottereau(3) found in 450 
grins, of human blood 0*315 milligrm. of iron, together with traces 
of manganese and very slight traces of copper, but no lead. — Accord- 
ing to Malaguti, Durocher and Sarzeaud, the blood of oxen 
contains sonic silver (compare the article €t Sea- water”). 

Verdeil(t) has examined the ashes of the blood of man and other 
animals (with regard to the method, compare the report upon Analy- 
tical Chemistry). We subjoin the percentage-composition, after 
deducting the carbon still contained in the ash. 


1 

Dog. ( 

Ox. 

Sheep. 

Pig 

Calf. 

Man. 

A * 

: 

A. 

B. 

A. 

B. 

A. 

B. 

A. 

B. 

At 

B.tt 

r Chlorine . . . 

30*25 

30 94 

35-88 

3200 

34 00 

30*72 

25 07 

30*05 

30-40 

WH3 

37 50 

33 70 

1 Sodium . . . 

19 ‘HO 

20 04 

23-24 

21-11 

22-45 

19*90 

10-24 ! 19*40 

19*73 

23 40 

24*49 

21*87 

Soda .... 

5* 78 

202 

1300 

14-40 

1333 

13*40 

7*02 

5-33 

10*39 

10*41 

203 

0-27 

PotiiHsa . . . < 

1.V i<; 

1910 

5*00 

8-70 

5*29 

7 93 

2* > *21 

18*54 

11 74 

9*81 

12*70 

11*24 

Magnesia . . . : 

007 

4-38 

0*47 

0-59 

0*30 

0-82 

1*21 

0 97 

1*15 

1*19 

0-99 

1*26 

Sulphuric acid . 1 

P71 

1*08 

1*25 

110 

105 

1*91 

1*74 

1 34 

1-34 

1*21 

1*70 

1*64 

Phosphoric acid 

12-74 . 

9*34 

3*40 

3 02 

383 

3-41 

10-61 

11*48 

491 

3*76 

7*48 

9 74 

f Phosphoric acid 

[ 1*22 

2*35 1 2 * 4 5 6 

1*00 

1 02 i 

1*38 

1-58 

108 

1*27 

3*45 

, 2 97 

1*87 

1*30 

l Lime . . . . j 

; 0*10 

0*70 

0*85 

! 0 70 

100 

1*10 

1-20 

1*90 

j 1*85 

; poo 

‘ i*68 

1*85 

Sesquioxide of *> 
iron . . . j 

! 12*75 : 

f 

8*65 

9*00 

8*80 ! 

8*70 

917 1 9*10 

9-52 

: 8*ii 

| 7*80 

8*00 

8*68 

Carbonic acid . 

I 0*53 | 

0*37 

0*57 • 

0*49 

7*09 

0*35 

0-69 

! 0-30 

3 77 

: 3*57 

1*43 

0*95 


* After a flesh diet of 18 days. 

** After feeding for 20 days upon bread and potatoes. 

t Man of 45 years of age, suffering from weak digestion. 

++ Single woman of 22 years of age, sanguineous temperament, well nourished. 

II. Rose(5) has communicated an analysis, made by R. Weber, 
according to his method (G), of the ash of ox-blood. The aqueous 
solution of the carbonised blood left 3'92 grins, of residue of the 
percentage-composition A ; the hydrochloric solution left 0533 grm. 
(only 0*389 grm. was accounted for in the analysis) of the composition 
11 ; the ash of the charcoal after exhaustion with water and hydro- 


(1) Compt. Rend. XXIX, 780; Instit. 1840, 410; Arch. Ph. Nat. XIII, 60. The 
analyses more recently brought forward by Verdeil and Dollfus as evidence of the 
truth of this statement (1850 ; Compt. Rend. XXX, G57 ; Ann. Ch. Pliarm. LXXIV, 214) 
must relate to hippurate of lime, and npt (as might he supposed from the paper) to 
crvstallised hippuric acid (found 54*7 percent carbon and 4*3 hydrogen). 

(2) Compt. Rend. XXIX, 499. 

(5) J. Chim. Med. [3] V, 179. 

(4) Ann. Ch. Pliarm. LX IX, 89. 

(5) Pogg. Ann. LXXVI, 307; J. Pr. Chcm. XLVII1, 50; Phil. Mag. [3] XXXV, 185. 

(6) Annual Report for 1847 aftd 184 8,11, 237; compare Analytical Chemistry in the 
present Report. 


Blood. 



ORGANIC CHEMISTRY. 


Inorganic 

con* 

stftuente 
of blood. 


368 

chloric acid, weighed 2*128 grins., and had the composition C ; the 
composition of the entire ash, calculated from these results, is given 
at D. 



A. 

B. 

c. 

1 ). 

Chloride of sodium 

59 31 



36 16 

Soda .... 

14*67 

41*39 

47*22 

27*08 

Potassa 

11*91 

12*60 

7-94 

1 0 60 

Lime . . . . 

— 

6*95 

4*09 

1*77 

Magnesia 

— 

410. 

1*46 

0*73 

Sesquioxide of iron 

— 

21*60 

16 69 

6*84 

Phosphoric acid . 

0*53 

13*36 1 

18*37 

f 7*21 

Sulphuric acid 

0*36 

— ! 

0*61 

! 0*42 

Carbonic acid 

13*01 


— 

i 7 9 i 

Silica .... 

— 


3*62 

' 1*19 


Flesh. — G. Liebig(l) found 49 per cent of fat in a muscle* from 
the upper part of the thigh of a dead body, in which all the muscles 
(except those of the digestive organs) appeared to have been converted 
into fat. 

In the flesh of an alligator, the carcase of which was sent to 
Giessen, there were found a great number of small needles, which 
appeared under the microscope to be crystals of uric acid, a result 
which was confirmed by the more accurate chemical examination. 

juice of Flesh. — In the preparation of the constituents of the juice 
of flesh, according to the method described by Liebig(2), Schcrer(3) 
found, that if the residue obtained by evaporating, together with 
baryta-water, the mother-liquid from which the crcatiu has been 
crystallised, be distilled with sulphuric acid, volatile fatty acids 
may be obtained, together with lactic acid ; he also obtained a dis- 
tillate containing volatile acids from a mixture of the juice of flesh, 
the albumin of which had been coagulated by heat, with sulphuric 
acid. The want of material prevented his obtaining pure products, 
but he considered that his experiments proved that the juice of 
human flesh, as well as that of the mammalia, contains volatile 
acids, consisting partly of volatile fatty acids (such as butyric acid), 
partly of acetic, and probably also formic acid. 

Ashes of Flesh. — 1<\ Keller(4) has examined the ash of the aqueous 
extract of flesh (broth), and of the flesh which has been boiled out 
with water (with regard to the method employed, compare the 
Report upon Analytical Chemistry). 10 lbs. of flesh yielded an 
extract which left 35*28 grms. of ash, and a residue containing 

(1) Ann. Ch. Pharra. LXX, 343. 

(2) Annual Report for 1847 and 1848, II, 161. 

(3) Ann. Ch. Pharra, LXIX, 1 96. 

(4) Ann. Ch. Pharra. LXX, 91. 
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7*01 grms. of ash, so that of the total ash (42*92 grins.) 82*2 per 
cent were obtained from the broth, and 17*8 per cent from the 
residue. 



Ash of the broth 

Asli of the 1 

Ash of the 


| from flesh 

residue , 

flesh 


soluble 

1 insoluble 

soluble 

insoluble 

in the 

iu the 


in water. 

in water. 

in water. 

in water. 

broth. 

residue. 

PO, 

23*55 

2 72 • 

5-92 

32*48 

21 59 

0*83 

ftl 

8-25 

0-38 

— 

— 

7*09 

j — 

l K 

8-98 

0*42 

— 

— 

. 7*72 

— 

<>n 

1 ;$-2i 

0*38 

— 

— 

2 95 

— 

\ KO 

3*78 

, 0*45 

— 

— 

3*f 7 I 

— 

K(> 

| 34-18 

4 09 

0*76 

20 13 

31-95 

4*78 

f 2 CaO 

[ — 

3-00 

0*29 

9*05 

2*51 

1*66 

rod 2 MgO 

— 

£-76 

0 57 i 

, 10*26 

4*73 

2-99 

” l 2 i 

i — 

! 0 57 

005 

7-97 

0-46 

1*42 

Total 

81-95 

' 18*43 

[ 1 3*r>» ' 

' 8 j 89 

82*47 

17*68 


L 

) 

i 

_ j 

V. 

, ' 


100-38 99 18 100*15 


From these analyses Keller deduces t lie following conclusions. 
Nearly -;ths of the saline matters contained in the flqsh may be ex-* 
tracted b\ boiling with water. Part of the earthy phosphates, and even 
of phosphate of sesquioxide of iron, contained in the ash, pass into the 
broth by the intervention of the alkaline phosphates. Even flesh which 
has been thoroughly boiled out with water, is still always rich in 
alkaline phosphates, although the phosphates of the earths predomi- 
nate. The phosphates of the flesh contain invariably but 2 equivs. 
of fixed base for 1 equiv. of phosphoric acid ; the ashes of tlyf broth, 
it is true, ga\ e a certain quantity of tribasie salts, but th^^sidue 
left 1)\ water gave, on incineration, a corresponding qualify of 
alkaline met ajiwospliatc, so that, by incinerating the original flesh, 
pyrophosphates only are obtained. Keller is of opinion that the 
excess of potassa in the ash of the broth was originally present iu 
the form of carbonate, and that flic excess of phosphoric acid in the 
asli of the residual flesh wa s formed during incineration from the 
phosphorus of the tissues. 

II. Kose(l) has communicated an analysis, made according to his 
method (2), by It. Weber, of the aslics of horse-flesh. He em- 
ployed the muscles of the fore-arm of a lean horse, which had been 
freed from blood by injection. The aqueous solution of the car- 
bonised flesh left 3*09 grms. of residue of the percentage-composi- 


(1) Pogg. Ann. LXXVI, 372; J. Pr. Client. XLVIII, 51 ; Phil. Mag. [3] XXXV, 271. 

(2) Annual . Report for 1817 and 1848, II, 237; see Analytical Chemistry in* the 
present Report 
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tion A ; the hydrochloric solution left 1*262 grm. of the composition 
B ; the charcoal, after exhaustion with water and hydrochloric acid, 
gave 2*866 grms. of asli of the composition C ; the composition of 
the entire ash calculated from these results is given at D. 



A. 

B. 

C. 

D. 

Chloride of sodium . 


3-43 

_ 


1*4 7 

Potassa . 


481 9 

2G-47 

30-01 

30*05 

Soda 

* 

5-18 

4 *3f> 

4*71 

4*80 

Lime 


— 

<>*02 

1*88 

1-80 

Magnesia 


— 

12-20 

4*30 

3 88 

Sesquioxide of iron . 


— 

3*96 

0*70 * 

| 1*00 

Phosphoric acid 


41*08 

1 4099 

51*05 

40*74 

Sulphuric acid . 

. 

0-71 i 

— 1 

i — 

0*30 


Arterial Coats. — M. S. Schultzc(l) has examined the coats of the 
arteries of oxen. He found in 100 parts of the fresh circular 
fibres : 


Water . . ... 

Solid matter .... 

■ and in 100 parts of the solid matter : 

Constituents of the fibres insoluble in water 
Salts insoluble in water 
Casein ..... 
Albumin .... 

Extractive matters 
Salts soluble in water 


Carotid. 


Gll-3 714 72 0 

30 7 28 -G 27*1 


Thoracic aorta. 

gT^73*3 
32*2 2G-7 


h}‘« 


o:v2 



395 3G-8 


70 9 820 

7-2 

23<1 j 10-2 


In that portion of the contracted arterial fibres which was inso- 
luble in water, Schultze found one of the so-called protein-sub- 
stances ; he supposes that the gelatinous matter of^be elastic tissue 
is similar to glutin, and perhaps completely identical with it. 

Bones.— Hein tz(2) has again determined the composition of bones. 
His experiments confirm the statement that the bones of vertebrate 
animals contain a small amount of fluoride of calcium ; they show 
that the mass of the true bony structure which gives firmness to the 
bones by reason of its insolubility, is perfectly free from chlorides, 
from sulphates, and from iron, and that when' these last were found 
in the bones, the liquid pervading them had not been entirely re- 
moved. Heintz found that the fixed bases in the bones were 
Sufficient to saturate completely the acids contained in them, so 
that the phosphate of lime, as well as the phosphate of magnesia 


(1) Ann. Ch. Pharm. LXXI, 277. 

( 1 2 ) l’ogg. Ann. LXXVII, 267 ; Berl. Acad. Ber. 1849, 50; Ann. Ch. Pharm. LXXtl, 
264 ; J. Pr. Chera. XLVIII, 24 ; Instil. 1849, 244 ; J. Pharm. [3] XVI, 226. 
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which the bones contain, are composed according to the formula 
3 BO, FO r> (Berzelius had considered the lime-salt in question to 
8 CaO, 3 P0 5 ; however, many other chemists had already opposed this 
view.) The experiments of Heintz relate, I to the composition of 
the most compact portion of the femur of an ox, II to the strongest 
part of the femur of a sheep ; III and IV to portions of average 
strength from the upper part of the femur of a woman who died of 
typhus abdominal fe ; (the bone was dried at 150°; the three first 
analyses were made with carbonised, the last with uncarbonised 
bone. 



1 . 

11 . 

m. 

IV. 

Lime .... 

37*40 

40*00 

37*89 

37*51 

Magnesia .... 

0*97 

0*74 

0*57 

0*50 

Phosphoiie acid ^ 

27*89 

29*04 

28*27 

28*00 

Carbonic acid . . ~ 

3*10 - 

3*08 . 

2*80 

2*81 

Loss (organic matter, fluorine, water) 

30*58 

20*54 

30*47 

31*12 


If the carbonic acid be considered as in combination with lime, 
the magnesia as 3 MgO, PO s , and the phosphate of lime as 3 CaO,PO r> , 
the composition of the bones becomes: 



1. 

1L 

m. 

IV. 

Carbonate of lime 

7*07 

7-00 

0*30 

0*39 

Phosphate of magnesia (3 MgO, PO-) 

2*09 

1*59 

1*23 

1*21 

Phosphate of lime (3 CaO, PO.) 

58*30 

62 70 

00*13 

59*67 

Lime .... 

1*90 

2 17 

1*81 

1*02 

Organic! matter, Ac. 

30*58 

20*54 

30*47 

31*11 


It* the excess of lime be taken into calculation as fluoride of cal- 
cium, the PfJpcntagc-eom position of the inorganic portion of the 
bones will be represented as follows : 



1 . 

11. 

111. 

IV. 

Carbonate of lime 

10*07 

9*42 

9*00 

9*19 

Phosphate of magnesia (3 MgO, PO s ) 

2*98 

2*15 

1*75 

1*74 

Phosphate of (3 CaO, PO s ) 

Fluoride of ca^ram 

83*07 

84*39 

85*62 

85*83 

3*88 

4*05 

3*57 

3*21 


By direct estimation of the fluorine in the above-mentioned human 
bones (dried at 150°), Heintz found 2*05, or in the inorganic 
portion, 2*97 per cent of fluctride of calcium. 

Soften eu Skulls of children. — Schlos sberger(l) has published 
some experiments upon the softened bones of the skull in children. 
In different cases (designated by different letters) he obtained the 
subjoined results. (A x an abnormally thin portion of the parietal bone, 
A 2 spongy portion of the frontal bone /B occipital bone; C frontal and 
occipital bones; D frontal bone of a child which had been cured of 
soi tening of the bones of the skull; E frontal bone: the bones were 
macerated lor a moderate period). In the normal sound bones of the 
skull of children from 1 to 38 days old, Schlossberger found 61 

(1) Anil. Oh. Pharm. LXX, 14. 

2 > 
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to 66 of inorganic matter, and 39 to 34 of orgapic matter (in one 
case, where the bone had not been macerated, and was saturated with 
blood, 55 to 60 of inorganic matter, and 45 to 40 of organic matter 
were obtained); in a complete analysis of the occipital . bone, * he 
obtained the results given at F. Schlossberger communicates, in 
addition to these, an analysis of the occipital bone of the compressible 
skull of a child of 14 days (G). 


| A,. 

A.v 

j B. ! 

c. 

n. 

E. 

F. 

G. 

Organic matter 

! 48'5 

71 -8 

[47*7 

48*1 

4 1*2 

59*6 

Gl*2 

44*8 

Inorganic matter 

51*5 

28-2 

52*3 

51-9 

588 

40*4 

38*8 

55*2 

Composition of the sub- 

i 








stance : 

1 








Cartilage and vessels . 

Fat 

4 7-f. I 

I .0-9 f 

71*8 

! 47-7#f 

4 GO 
1*5 

40*2 

1*0 

57*0 

2*0 

30*9 1 
2*0 }i 

! . 447 

Phosphate of lime 

Phosphate of magnesia . J 

[■;45-5 

22*9 

43*0 

4G*2 

54*2 

35*G 

55*9 

f 49*1 
\ 0*9 

Carbonate of lime 

4-3 

1*8 

6*4 

5*7 

! 4*G 

31 

5*5 

G*9 

Soluble salts 

; — 

1*01 

2-9 j 

— 

— 


trace 

— 

Loss ..... 

: 1-7 

2*4/ 

— : 

— 

l*7i 

— 

— 


With regard to Sclilossbergcr’s comparisons and conclusions, 
we must refer to the original treatise. 

Ox-Bile. — Streeker(l) has published a comparison of his own 
‘views and results with those of Mulder respecting the constituents 
of ox-bile, and the substances obtained from it, and has pointed out, 
in a critique upon the statements of the latter chemist, supported by 
several original experiments, that the formula} assigned by himself 
arc to be preferred, and that those of Mulder arc iuaamissiblc. A 
comparison of the results and opinions of both chemists has been 
given in the preceding Annual Kcport(2), we shall, therefore, now 
consider only the results of Streaker's later experiments. 

Streckcr(3) has again endeavoured to obtain dff^ysin in a state 
of purity by repeated solution in ether and rcprocipitation by abso- 
lute alcohol; it became lighter, but was still of a sooty- grey colour. 
When dried at 120° it gave on analysis: 


round (Strcckcr) 
C 48 IJJ0 6 ('Sireeker) 
^ 100 ^ 73^13 (Mulder) 


Carbon, Hydrogen. ' Oxygen, 

77*3 97 

774 9*7 12*9 

771 9*4 13-5 


For cholalic acid( 4), Mulder had proposed the formula C 10(l H 8) O 21 
without taking into consideration the composition of its salts”; 
Strecker had assigned to it the composition C 48 H 40 O j0 . The latter 


(1) Ann. Cb. Pharm. LXX, 149; Clicm. Gaz. 1849, 427 ; J. Ptaarm. [3] XVI, 450. 

(2) Annual Report for 1847 and 1848, II, 175, et seq. 

(3) Annual Report for 1847 and 1848, II, 185. 

(4) Annual Report for 1847 and 1848, II, 180. 
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has prepared cholalate of potassa under such conditions that it could 
not contain an excess of base ; he dissolved crystallised cholalate of 
potassa (which had a feebly alkaline reaction) in absolute alcohol, 
added cholalic acid till the reaction became distinctly acid, precipi- 
tated the salt by ether, and washed with a mixture of alcohol and 
ether. The salt dried at 100° did not decrease in weight at i40° ; 
its composition was the same as Strecker found at an earlier 
period : 

Carbon. Hydrogen. Oxygen 

Found (Strecker) . 64-7 and G4 - 6 87 and 8 8 

G-ed W KO (Strecker) G4-6 87 16-1 

tWbiMu’ 2 KO (Mulder) G49 8-!» '16 4 

Cholalic acid contains, therefore, 48 equivs. of carbon, and thus 
confirms moreover the formulae of chloloidic acid, dyslysin, cholic 
and choleic acids. 

Buchner, Juur.(l) has brought forward some observations upon 
the spontaneous decomposition of ox-bile; lie finds that in the first 
stage of the putrefaction (induced by the decomposition of the 
mucus of the gall-bladder, and completed in from 4 to 6 weeks), 
ammonia and taurin are formed (which contain the whole of the 
nitrogen and sulphur of the bile), together with a resinous acid free 
from nitrogen and sulphur (choloidic or cholalic acid), as the chief 
products. He recommends this process for the preparation of taurin. 
— At a later stage of the process the taurin disappears, and there are 
formed, fifst a lower oxide of sulphur, and afterwards sulphuric acid. 
When til q pqgpfefaction has been allowed to continue for six months, 
sulphate of soda (which was not present in the fresh bile) is found 
in the liquid ; the mother-liquor from the crystals of this salt evolves 
much sulphurous acid upoji addition of ^stronger acid. In putrefied 
bile not only acq^ic acid is present, but also other analogous acids, 
especially vale*€l. 

Van Ileijningen and Scharlee(2) have determined, in ox-bile 
dried at 1 20°, the amount of mucus (insoluble in spirit of 32 degrees), 
the sulphuric acid, and the total amount of sulphur (by deflagrating 
with caustic soda and nitrate of potassa). From different analyses 
they obtained the following mean percentage-results : 

Mucus. Sulphuric acid. Sulphur. 

1. 5-62 032 3-37 

2. 471 0-37 286 

H. Rose(3) has communicated an analysis made according to his 

(1) Repert. Pharm. [3] II, 289: Anzeigen d. 'Bair. Acad. Nr. 232; J. Pr. Chem. 
XLVI, 147 ; Chem. Gaz. 1849, 189 ; J. Pliarm. (3] XV, 401: ’ 

(2) Loc. cit. page 375 of the present Report. 

(3) Pogg. Ann. LXXVI, 386; J. Pr. Chem. XLVIII, 57; Phil. Mag. [3] XXXV, 278, 
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ox-mie. ujetbod(l) by We-idenbusch, of the ash of ox-bilc. The aqueous 
solution of the carbonised bile left lG*018.grms. of residue of the 
percentage-composition A ; the hydrochloric solution left 0'8G9 gnu. 
of residue of the composition B ; the charcoal exhausted with water 
and hydrochloric acid, gave 0744 grin, of ash of the composition C. 
The composition of the entire ash calculated from ' these results is 
stated at D. Rose remarks, moreover, that the amount of sulphuric 
acid given in C and 1) is too small, since all the sulphur was not 
oxidised by the nitric acid. 


A. 

13. 

C. 

T). 

Chloride of sodium 


. ; 28-77 




27-70 

Potassa 


4*51 

3*70* 

0*71 

1*80 

Soda 


! 35-79 

11*50 

101!> 

:u;-73 

Lime 


* • 

27 00 

2-45 

113 

Magnesia 



711 

1*01 

0-53 

Sesquioxide of iron 


— 

4-21 

! 0*80 

0-23 

Proto-sesquioxide of manganese 


. — 

211 ! 

! • — 

10*12 

Phosphoric acid 


. i 8*55 i 

41-03 | 

! 3*89 

0*15 

Sulphuric acid 


* 1 *' S1 

— 1 

41*03 

0-39 

Carbonic add 


. | 11-70 ! 

! 

l 

11*20 

Silica 


. ! 0-26 

2*41 

— • i 

0*30 


Pigr’anuc. — Gundclach and Struck cr(2) had discovered that 
the chief constituent of pig’s bile is an acid free from sulphur, 
which they designate hyocholic acid; the composition assigned by 
them to this acid is and to its salts RO, C r>1 H 4 ,NO, 0 . 

For that portion of the bile which is soluble in alcohol and insoluble 
in ether, they had found a somewhat different composition ; it con- 
tained 0‘47 per cent of sulphur. Street er had since expressed his 
opinion (3) that the latter might be due to the presence of a small 
quantity of a constituent of pig’s bile which corresponds to the choleic 
acid of ox-bile; he had communicated some •cueriments(l) in 
which, by the 'decomposition of pig’s bile, a substanre was obtained 
soluble in water and containing sulphur (probably taurin). Strccker 
had pointed out the relation existing between hyocholic acid and one 
of the constituents of ox-bile, cholic acid(5), from which, by abstrac- 
tion of the elements of water, a new acid, cholonic acid, is obtained, 
analogous to hybcholic ’acid, which differs from it by containing 
C 2 II 2 in addition; he(6) had found that hyocholic acid, when 

(1) Annual Report for 1847 and 1848, II, 237 ; see Analytical Chemistry in the 
present Report. 

(2) Annual Report for 1847 and 1848, II, 188. 

(3) Ann. Ch. Phann. LXV, 36; Annual Report for 1847 and 1848, II, 188. 

(4) Liebig, Poggeudorff and Wohler's Handworterb. d. Chcrnic III, 250 ; An- 
nual Report for 1847 and 1848, II, 188. 

(5) Ann. Ch. Pharrn. LXV, 37 ; Annual Report for 1847 and 1848, II, 188. 

(6) Liebig, Poggendorff and Wohler’s Ilamhvorterb. d.‘ Chemic III, 250 ; An- 
nual Report for 1847 and 1818, 11, 190. 
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boiled with acids or alkalies, split up into glycocine and a non-nitro- Pi K ,sWte - 
genised acid, — The earlier results here pointed out have given rise to 
various discussions supported by the communications of Van Heij- 
n ingen and Scharlee, and by new experiments on the part of 
Strecker. - 

Van Heijningen and Scharlee(l) have examined the bile of 
pigs under Mulder’s direction. In different analyses they found 
the following as the mean percentage-composition of the bile dried 
at 120°. (See. p. 373). 



1 . 

2. 

3. 

4. 

Mucus 

2*08 

105 



Sulphur 

1*52 

112 

0*81 

0-9 0 

Ash 



1008 

10*01 


but no determinable quantity of sulphuric acid. That portion of the 
bile which was soluble in boiling alcohol of 32 degrees, was dissolved, 
after evaporation of the alcohol, in warm water, and the solution preci- 
pitated with neutral acetate of lead. The liquid, after separation of the 
lead by sulphuretted hydrogen, left on evaporation an impure mass 
somewhat similar in appearance to the so-called bilin. The lead-preci- 
pitate was suspended in water, decomposed by sulphuretted hydrogen, 
and boiled with water; the aqueous solution did not deposit crystals of 
cholic acid, but on evaporation, a small quantity of a resinous sub- 
stance was left of the same kind as that remaining behind with the 
sulphide of lead ; the latter was exhausted with alcohol of 32 de- 
grees; by slow evaporation on the water-bath, there separated from the 
alcoholic solution, first, a small quantity of white needles similar in 
appearance, and in the amount of sulphur which they contained, to 
taurin, and afterwards a brown resinous substance. The latter con- 
sisted of impure hyocholic acid containing sulphur, for which, dis- 
regarding the admixture of the sulphurised substance, the formula 
C 54 I1 13 NOi 1 was found (both in the acid itself and in the lead-salt) ; 
this substance was named by Mulder FeUonic acid . By boiling this 
acid for several hours with strong hydrochloric acid, a solution con- 
taining glycocine was obtained, and a dark brown residue, of which 
the part insoluble in alcohol had the same composition as the dyslysin 
which separates from the alcoholic solution of ox-jpilo (the prepara- 
tion obtained from the so-called fellonic acid, dried at 1 30°, contained 
76*07 percent carbon and 9*67 per cent hydrogen). Consistently 
with his former views, Mulder regards pig’s bile as an unstable 
substance, and fellonic or hyocholic acid as a product of its decom- 
position. 

In a critique upon this paper, Strecker(2) has corrected the errors 
and obscurities which it contains, by relating various original experi- 

(1) Scheikund. Onderzock. V, 2. Stuk, 105. 

(2) Loe. cit. p. 372. 
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rig’s bae. ments, and has confirmed and amplified the conclusions drawn from 
his former investigation,. He has again analysed the pure hyocholic 
acid dried at ,130°, and still finds a composition corresponding with 
the formula C 5i H 43 NO 10 (found, 70- 16 per cent carbon and 9'51 
hydrogen). Stvecker believes that the sulphurised acid found in 
pig's bile, hyocholcic acid (which yields taurin as a product of decom- 
position, whilst hyocholic acid furnishes glycocine under the same 
circumstances), differs from hyocholic acid by containing ]LS 2 (X> in 
addition (the difference between the formulae of taurin and glycocine) ; 
its formula would then be C 51 H 4rj NO ]2 B 2 . This chemist has also 
pointed out that the composition found by Van licijningen and 
Scliarlee for the acid which they analysed, as well as for the lead- 
salt, agrees as nearly as possible with that of a mixture of hyocholic 
acid with a quantity of hyocholfic acid, which corresponds to the 
amount of sulphur found in the acid and in the lead- salt. 

Strccker found in pig’s bile a small quantity of a remarkable 
substance which was obtained in the following manner. Fresh pig’s 
bile was precipitated with dilute hydrochloric acid ; the hydrochloric 
solution was mixed with that obtained by boiling the precipitate with 
hydrochloric acid, and subsequently boiling the residue with water. 
On evaporating this solution, there remained a dark-coloured residue 
consisting in great part of hydrochlorate of glycocine; it was dis- 
solved in water, boiled with hydrated oxide of lead till no more 
ammonia was evolved, the lead precipitated from the filtrate by 
sulphuretted hydrogen, the liquid mixed with sulphuric acid, and 
evaporated in the water-batli. The residue was tregted with absolute 
alcohol, when sulphate of glycocine, together with a little sulphate 
of soda, remained behind ; the alcoholic solution, on addition of 
bichloride of platinum and hydrochloric acid, gave a bright yellow 
fiocculent precipitate which dissolved easily in water, and crystallised 
from the solution in needles upon addition of alcohol. The sub- 
stance here in combination with bichloride of platinum is a powerful 
organic base. By treating the platinum double-salt with sulphuretted 
hydrogen, evaporating the solution with sulphuric acid, and dccom-. 
posing the sulphate with carbonate of baryta, indistinct crystals were 
obtained which burnt entirely away, had an alkaline reaction/ and 
evolved carbonic acid on addition of hydrochloric acid. All the 
salts of this base are soluble in water, the majority of them also 
in alcohol. The base contains sulphur which is not indicated by 
oxide of lead. 

Strecker has, moreover, examined the products of the decompo- 
sition of hyocholic acid by hydrochloric acid and by alkalies. . He 
found that by boiling pure hyocholic acid with concentrated hydro- 
chloric acid which was constantly renewed, the resinous mass became 
gradually less liquid, and after several days' boiling solidified in the 
boiling acid. This product, corresponding to the dyslysin of ox- 
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bile, is no longer soluble in alcohol ; it was purified as far as possible F< * 
by solution in ether and reprecipitation by alcohol. Dried at 120° 
its composition was expressed by the formula C S0 H 88 O 6 (found 77*61 
carbon, aud 9*97 per cent hydrogen ; calculated 77*72 per cent 
carbon and 9*84 hydrogen) ; it, therefore, stands to the dyslysin of 
ox-bilc in the same relation in which hyocholic acid stands to cholonic 
acid, since it contains C 2 H 2 more. The hydrochloric solution con- 
tains glycoeiue which separates on evaporation as a brown crystalline 
mass; if this mass.be dissolved in water, «the boiling solution treated 
with hydrated oxide of lead, and the lead removed from the filtrate 
by sulphuretted hydflbgen, the glycocine may be obtained. in pure 
crystals; the identity of this substance with glycocine" was proved by 
the analysis of the substance itself, and of its combination with 
oxide of copper. Hyocholic acid, therefore, when boiled with hydro- 
chloric acid, is decomposed into glycocine and the* substance corre- 
sponding to dyslysin (C M H 43 NO J0 = C 50 ll 3 H O 6 + C 4 H 6 N0 4 ). — If 
hyocholic acid be dissolved in a dilute solution of potassa, and the 
solution boiled for a long time, the evaporated water being allowed to 
return, decomposition takes place; on adding hydrochloric acid to 
the liquid after twenty-four hours boiling, a resinous substance sepa- 
rates which is washed with water and dissolved in ether ; from this 
solution it separates by slow spontaneous evaporation, in small roundish 
white crystals. Strecker (alluding to the cholalic acid produced by 
the aetjon of alkalies upon cholic acid [see Vol. II, page 180, of the 
last Annual Report]) has designated this substance hyocholalic acid. 
This acid dissolve^easily in alcohol, less easily in ether, and is almost 
insoluble iu water ; from the alcoholic solution it separates on evapo- 
ration as an amorphous mass, but upon addition of water, especially 
if the alcoholic solution contains a little ether, it is frequently ob- 
tained in small crystals (appearing under the microscope as six-sided 
tables). It dissolves easily in dilute solutions of caustic or carbon- 
ated alkalies; on addition of a concentrated solution of hydrate or 
carbonate of potassa, the potassa-salt is again separated. The solu- 
tion in ammonia gives with salts of lime and baryta, as well as with 
the solutions of most heavy metallic oxides, flocculent precipitates. 

The baryta-salt was still farther purified by solution in alcohol and 
evaporation ; it is difficult of solution in water, the solution has a 
bitter taste, and is precipitated by acids and by acetate of lead. 

Carbon. Hydrogen. Nltro- Ba- 
rf' a , t * gen. ryta. 

Acid (dried at 120°), found . . 74*5 74*1 74*2 9*9 10*0 10*3 — 

Calculated as C w H 4n O H . . 74*3 9*9 15*8 — 

Baryta-saU (dried between 120° & 100°) G2*3 62*2 62*3 8*4 8*4 8*4 15*9 

Calculated as BaO, . 62 4 8-3 13 3 15*9 

(dried at 200°) . . 63'1 8'5 15'9 

Calculated as BaO, . 63-6. 8'3 11-9 16*2 

The baryta-salt which had been dried between 130° and 160°, lost 
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1 equiv. more water between 180° and 200°, without suffering any 
alteration of form or colour (found 1*4 and !■ 8 per cent, calculated 
1*8 per cent) ; the hyocholalic acid contained in the salt does not 
appear to undergo any change at this temperature. The formula of 
the dry salts, therefore, appears to be 110, C 50 H 39 O 7 , and 1 equiv. of 
water in the hyocholalic acid is replaced by a base. The following 
equation represents the decomposition of hyocholic acid into hyocho- 
lalic acid and glycocine : C 5 , 1 1 43 N O 10 + 2 110 = C 5() lI 40 O 8 + C 4 H r N 0 4 . 

nog’8 Bile. — According Ho Strecker, the residue obtained by 
evaporating the fresh bile of dogs dissolves, for the most part, in 
alcohol, and is precipitated from the solution bj ether in the form of 
amorphous, slightly coloured flakes, which become crystalline when 
allowed to remain ft>r some time in contact with the liquid, or more 
rapidly when treated with fresh (filler. The precipitate, when decom- 
posed by alkalies, yields cholalic acid and taurin apparently unmixed 
with a trace of glycocine; when dried at 120°, it exhibits the com- 
position of choleate of soda NaO, C r2 H 41 NS 2 0 13 (found, 58*2 per 
cent carbon, 8*2 hydrogen, 5*9 sulphur, and 10*8 ash, which, after 
treatment with sulphuric acid, weighed 13*1), nearly correspond- 
ing also in composition with the bile of lion anaconda analysed 'by 
Schlieper(l). The properties of the bile of the dog appear to be 
independent of the nature of its food. 

fttieeii’* Bile. — The bile of sheep, when decomposed by alkalies, 
yields cholalic acid, taurin, and slight traces of glycocine*; it is more 
highly" coloured than that of the dog, and its colouring lriattcibappears 
to be identical with that contained in ox-bile ; sliqpp^s bile is a mix- 
ture of much choleate and a little cliolate of soda. 

Fish-bile. — Strecker has, moreover, examined the bile of different 
kinds ot fish ; the specimens were furnished to him by l)e Vry of 
Rotterdam, who collected the bile and evaporated it to dryness on a 
water-bath. The bile of the turbot ( Pleuronectes maximus , L., 
Rhombus maximus , Cuv.), that of the cod ( Gadus Morrhua ), of the 
pike ( Esox lacius ), and the perch ( Perea fluviatilis ) exhibit very 
similar properties. When the dried bile was trteated with absolute 
alcohol, mucus of the gall-bladder, together with some colouring 
matter, remained undissolved ; from the brown alcoholic solution, a 
little ether precipitated almost all the colouring matter together with 
a small portion of the other constituents of the bile ; the greater 
part of the latter was precipitated by adding much ether, the ethereal 
solution then concentrated, and the precipitation by ether repeated; 
on evaporating the ethereal liquid, crystals of cliolestcrin were ob- 
tained, together with some oily drops. When the amorphous preci- 
pitate obtained on addition of ether was allowed to remain for some 
time exposed to the air, it was cpnverted into a mass of crystals 

(1) Ann. Ch. Pliar m. LX, 109. 
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similar in appearance to wavellite; it consisted almost entirely of 
choleic acid, the sulphurised constituent of ox-bile. When decom- 
posed with baryta, it furnished cholalic acid and taurin, the identity 
of which, with the products of decomposition obtained from the 
chf^eic acid of ox-bile, was satisfactorily demonstrated (together with 
taurin, a small quantity of glycocine appeared also to be formed). It 
was farther proved by the analysis of the potassa-salt prepared from 
the bile of Pleuronectes maximus , that the fish-bile consisted almost 
entirely o£ salts of choleic acid. The bile (freed from other sub- 
stances by means of alcohol and ether) was dissolved in water and 
mixed with a concentrated solution of pure potassa ; the salt thus 
separated was dissolved in absolute 1 alcohol, the excess of potassa pre- 
cipitated by carbonic acid, and the potassa-salt separated from the 
solution by ether ; the composition of this salt very nearly coincided 
with that of pure choleate of potassa. — The subjoined table exhibits 
the composition, according to Strecker, of 100 parts of bile which 
had been purified by solution in alcohol, precipitation with ether, 
and drying between 120° and 130° (the numbers enclosed in paren- 
theses represent the weight of the ash after moistening with sulphuric 
acid and igniting) ; the composition of the bile is here compared 
with that of the choleate and cholate of potassa and soda. 



Gadus 

Morrhua. 

J l’lcuro- | 
! nectes j 
maximus. 1 

; I 

. Perea 
Esox .. 

, . , 11 u via- 

h,cn,s -| tills. 

\ Choleate of 

Cholate of 

f 

potassa. 

soda. 

r — 

potassa. 

— \ 

| soda. 

Carbon . j 

56*1 

j 

59*4 j 

5#* 4 ! 

581 

620 

! tii-i 

Hydrogen 

81 

8*0 

8*5 | 

8*0 j 

8-2 

8*3 

8-6 

Sulphur . 

5-7 

* 5*9 

5*8 | 6*0 

5*8 

0-0 _ 

— 

— 

Ash . 

12*0 

1 11*0 

H*8 i 11*4 

Base: 8-5 

5-8 n 

9*4 j 

6-4 


H4-5) 

1 (17-1) 1 (13-9) (14-1)1 

(157) 

(13-2) ! 

(17*3) | 

(14*6) 


In the two first cases the choleate of potassa preponderates, in the 
two last there is a larger proportion of soda, part of which, in the 
bile of Esox lucmSy is combined with cholic acid. Upon this subject, 
Strecker observes that in the bile of sea-fish which live in a medium 
so rich in sodium, potassa predominates, whilst in the bile of oxen, 
the food of which abounds in potassa, only traces of the latter are 
found, associated with a large quantity of soda. 

Bile of «eesc. — Marssou(l) found, on an average, in the bile 
of geese fed with oats, 0*36 per cent fat and eholesterin, 2-56 mucus 
(which contained 7*12. per cent phosphate of lime), 17*06 biliary 
matter and colouring matter (soluble in alcohol and insoluble in 
ether), and 80*02 water. — The quantity of bile contained in the gall- 
bladder of a 4 goose (average weight 16 Prussian pounds) was, on an 
average, 13 grms*; the dark-green bile had an acid reaction. 100 

(1) Aich. I'll arm. [2] LVIil, 138; Auu. Ch. Pharm. LXXU, 317. 
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”-cn° f parts of the dried bile gave from 1 05 to 2'08 of ash which effervesced 
with acids, and contained chlorine, phosphoric acid, sulphuric acid, 
soda and magnesia. In that portion of the bile which was soluble 
in alcohol and insoluble in ether, when decolorised as far as possible 
by blood charcoal, and dried at 110°, Marsson found 57'2 per (pnt 
carbon, 8 4- hydrogen, 3 5 nitrogen, G’2 and G"5 ‘Sulphur, and 4- - 8 
soda (9‘6 ash), a composition similar to that assigned by Bensch(l) 
to the bile of hens. This portion of the bile crystallises from an 
alcoholic solution, on addition of ether, in microscopic, rhombic 
tables, and is precipitated by chloride of calcium, chloride of barium, 
and hydrochloric acid; Marsson supposes it to contain a peculiar 
sulphurised acid, for which he proposes the name cjienocho/ic acid 
(x>'iv, \r)r6s, a goose). 

Choiestcrin. — Zwenger(2) has investigated the action of phos- 
phoric acid upon cbolesterin, and finds the products of decomposition 
similar to those obtained at an earlier period(3) by the action of 
sulphuric acid. — When one part of cbolesterin is heated with six or 
eight parts of concentrated phosphoric acid, fusion and decomposition 
of the former take place when the temperature has risen to 137°. 
If the temperature be not farther increased, nor the fusion continued 
for too long a time, the decomposed mass contains two hydrocarbons, 
the one, a cholesterone, being present in considerable quantity, the 
other, b cholesterone, in small quantity together with a small amount 
of a resinous substance . — a cholesterone may be obtained from the 
mass after washing with water, by boiling it repeatedly with alcohol,, 
and crystallises from this, solution in fine long needles which are 
purified by recrystallisation. The first solution obtained by boiling 
with alcohol contains phosphoric acid, and should therefore be set 
aside. It fqrms lustrous, right rhombic prisms, terminated by dihe- 
dral summits ; these crystals were colourless ; their analysis furnished, 
as a mean result, 8 7*7 per cent carbon and 12*1 hydrogen. This 
substance is insoluble in water, easily soluble in ether and in the 
fixed and volatile oils. It fuses at G8 to a liquid which but slowly 
solidifies again on cooling ; at a higher temperature it distils almost 
unchanged; it burns with a smoky flame, and is decomposed by 
chlorine and nitric acid. — The residue from which the a cholesterone 
has been extracted, is boiled with ether; the ethereal solution by 
cooling and spontaneous evaporation, deposits b cholesterone as a 
white crystalline mass which is scarcely soluble in aloohol, insoluble 
hi water, but dissolves easily in fixed and volatile oils; b cholesterone 
on 5s at about 175°, and at higher temperatures distils over with 
tainetl decomposition ; it burns with* a smoky flame, and contains 

pitate ^ 

. time ex 

"aal Report for 1847 and 1848, II, 191. 

Ch. Pharm. 1«XIX, 347. 

’ Report for 1847 and 1848, II, 194. 
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8 7*7 per cent carbon and 12*0 hydrogen* In their composition, c t er!n? 
therefore, both these substances resemble or coincide with the pro- 
ducts obtained by the action of sulphuric acid upon cholesterin ; they 
differ, however, from these last in their fusing points. The resinous 
substance above alluded to is formed in larger quantity when the 
heat js too great or is continued for too long a period ; like the other 
procfucts, it is probably a hydrocarbon. — Zwenger considers the 
facility with which cholesterin is decomposed, with separation of 
water, by moderately strong acids, as an argument in favour of the 
view which regards cholesterin as the hydrate of a hydrocarbon 
C 81 H w + 3 IlO. * 

Biliary Calculi. — Sthamcr(l) has examined three biliary calculi 
according to the method employed by llein (2), and has assigned 
to them the following percentage-composition : 



1. 

2. 

3. 

Spec. grav. .... 

1*040 

1-096 

1*050 

Loss on drying 

255 

1*69 

5*38 

Ash ..... 

1*29 

2*48 

003 

Substances soluble in water and loss 

. 8*01 

4-21 

. 7*85 

Substances soluble f Cholesterin 

. 75*92 

83*00 

00*89 

in alcohol . . \ Saponifiable fat 

8*85 

2*59 

0 38 

is • i ^ f Soluble in ammonia 
l Insoluble in ammonia 

0*07 

0*28 

1*01 

2*11 

5*15 

11 20 


The ash of 1, contained earthy phosphates, with traces of iron, 
carbonate of lime and soda-salts; that of 2, carbonate of lime; that 
of 3, lime- and soda-salts, with traces of copper. 

Th. Anderson(3) found that concretions which came into his 
possession as u biliary calculi of a cow,” of the origin of which, 
however, he .could not speak with certainty, were composed of 
86*6 per cent carbonate of lime, and .13*4 animal matter; they 
resembled pearl in appearance and structure. 

Milk. — It. F. Marchand(l) has examined the sanguiniferous 
milk of a cow. We can only lind space for the results of one of his 
jprotracted observations. The dark-brown, viscous milk had the 
sp. gr. 1*092, coagulated on heating, and on addition of alcohol, like 
blood, and yielded 29*24 per cent of residue dried at 120°, which 
contained 1*75 fat, 5*14 sugar, 2*20 casein, 15*00 albumin, 0*20 
fibrin, 4*95 hsematin, and other substances. No blood -corpuscles 
could be detected in this milk. 

Gorup-Besanez(S) has determined the composition of goat’s 
milk drawn in the morning (A), of the same in the evening, (B), 
before etherisation (C), directly after etherisation of the animal (D), 

(1) Arch. Pharm. [2] LIX, 159. 

(2) Annual Report for 1847 and 1848, II, 193. 

(3; Monthly Journ. of Med. Soc. XXIX (1848); Schmidt's Jahrbucher d. Ges. 
Medicin LXII, 277. 

(4) J. Pr. Chem. XLVII, 129. 

(5) Griesinger’s Archiv fur Physiol. Heilk. VIII, Jalirg., 717. 
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Milk. and two hours later (E). He moreover examined the milk of a nurse 
suffering from icterus (F) (biliary colouring matter is said to have 
been present in this milk). The method employed was that of 


Haidien(l). 

A. 

B. 

C. 

D. 

E. 

F. 

Water 

. 872*4 

822*5 

856*1 

840*4 

860*3 

90C-G 

Casein 

46*2 

431 

48*4 

43*3 

31*3*1 

1 ' 

Butter 

37 0 

93*8 

60*3 

730 

69*0 

[ 90S 

Sugar and extractive matter 

43*8 

40*5 

35*1 

36*7 

39*4 J 

1 

2-0 

Salts . 

8*9 

8*2 

8*9 

9*1 

8*1 


fishes of ill ilk. — II. llose(2) has communicated an analysis made 
according to his method, by It. Weber, of the ashes of un-skimmed 
cow’s mi!k(3). The aqueous solution of tin* evaporated and car- 
bonised milk left 7*125 grms. of residue, of the percentage-composi- 
tion A; the hydrochloric solution left G*(521 grms. of the composition 
B; the charcoal, after exhaustion with water and hydrochloric acid, 
gave 7*109 grms. of ash of the composition C. From these numbers, 
the percentage-composition of the entire ash is calculated as at D. 


A. i 
1 

13. 

C. 

D. 

Chloride of potassium 

41*42 

— 

— 

14*18 

Chloride of sodium . 

13*85 

— 

— 

4*74 

Potassa .... 

29*66 

6*29 

33*13 

23*46 

Soda .... 

— 

12 19 

9*01 

6*96 

Lime . . | 

— 

36 70 1 

16*58 

17*31 

Magnesia 

— 

3*26 

3*40 

2*20 

Scsquioxide of iron 

— 

0*30 

1*10 

0*47 

Phosphoric acid 

7*25 

41-26 

36*60 

28*04 

Sulphuric acid 

017 

— 

— 

0*05 

Carbonic acid 

7*2 7 

j — 

— 

2*50 

Silica .... 

— 

— 

0*18 

* 0*06 


Urine. — Bence Jones(4) found that the acid reaction of healthy 
urine was subject to considerable variation ; the acid reaction is 
strongest before eating, and weakest some time afterwards ; it is 
independent of the amount of uric acid present in the urine. The 
acidity is increased by the administration of tartaric acid,, and of 
large quantities of diluted sulphuric acid ; it is not always lessened 
by diluted solution of potassa, but rapidly (as had been previously 
shtown) by tartrate of potassa. The use of any food, no matter 
whether animal or vegetable, increases the amount of uric acid in the 
urine. The amount of sulphates present in the urine is increased by 
the administration of large quantities of diluted sulphuric acid, of 
sulphur, and especially of the sulphates of soda and magnesia. 

(1) Ann. Ch. Pharm. XLV, 273. 

(2) Pogg. Ann. LXXVI, 390 ; J. Pr. Chcm. XLVIII, 59 ; Phil. Mag. [3] XXXV, 279. 

(3) Annual Report for 1847 and 1848, II, 237 ; see the present Report upon 
Analytical Chemistry. 

(4) Phil. Mag. [3] XXXIV, 311 ; XXXV, 152; Chem. Gaz. 1849, 248, 207; Instil. 
1849, 160. 
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Th£ urine of calveg of three or four weeks possesses, according to 
Woliler(l), a strongly acid reaction even after evaporation ; it con- 
tains urea and uric acid, apparently in the same quantities as healthy 
human urine ; when concentrated, it gives with nitric acid, a pasty 
mass of nitrate of urea, and after some time a small quantity of a 
blue powder, the same, probably, which has been sometimes observe d 
in blue human urine. This urine contains very much phosphate of 
magnesia, large quantities of chloride of pota»ssium, and, a large 
quantity of salts of potassa with little or no salts of soda, no hip- 
puric acid, but in its stead, allantoin (compare page 354), wh^jst 
cow's urine, which is rich in hippuric acid, contains no allantoin. 

Bernard(2) observed that after wounding a certain portion of the 
fourth ventricle of a rabbit (somewhat above the origin of the eighth 
pair of nerves), the urine becomes, after one or two hours, clear and 
saccharine, and sugar also makes its appearance in the blood. 

Begbie(3) has communicated some facts respecting the reactions 
of urine containing oxalate of lime, and Walshe( J), upon the occur- 
rence of oxalate of lime in the urine in various diseases. 

Sthamer(5) has examined the urine of a person suffering from 
Bright's disease which terminated in phthisis. During the first days 
of the disease the urine was turbid, acid, of sp. gr. 1 020, contained 
0*84 per cent albumin, a greater relative quantity of urea without 
diminution of the urie acid, and coagulated strongly when heated. 
At a later period of the disease the sp. gr. sank to 1*014, and the 
albumin was diminished to 0*02 per cent. Lastly, the sp. gr. of the 
urine again rose to 1*020, it was no longer coagulated by heat alone, 
but when warmed, after addition of a few drops of acetic acid, formed 
a viscid mass. — Walz(6) lias examined the urine of a child suffering 
from diabetes mellitus (A that passed during the night, sp. gr. 1*036, 
and B that passed during the day, sp. gr. 1*033), and gives the 
following as the composition of ,1000 parts (we have not prejudiced 
the accuracy of the results by the omission of three decimal places 
calculated by Walz in addition to those given in the table). 



A. 

B. 

* 

A. 

B. 

Chloride of potassium . 

0-67 

0*64 

Mucus Of the bladder . 

trace 

trace 

Chloride of sodium 

0*79 

076 

Urea .... 

6 27 

6*21 

Chloride of ammonium . 

trace 

trace 

Albumen 

trace 

trace 

Phosphate of lime .1 

0 G5 

0*65 

Sugar 

77*56 

77 08 

Phosphate of magnesia . J 

Colouring matter of the \ 

0*30 

0*31 

Sulphate of lime . 

0*39 

0 37 

urine . . . J 

Uric acid 

0*10 

6*10 

Silica . « . 

0*08 

0-05 

Carbonic acid 

0*27 

0*27 

Water 

912*93 

913*57 


(1) Loc. cit. p. 354. 

(2) Conipt. Rend. XXVIII, 393; Cliem. Caz. 1849, 198. 

(3) Monthly Journ. of Med. Soc., March, 1848; Schmidt's Jahrb. d. Ges. Medicin 
LX1I, 6. 

(4) J. Chim. Mdd. [3] V, 230. (5) Arch. Pharm. [2] LIX, 163. 

(G) Jahrb. Pr. Pharm. XIX, 267. 


Urine. 
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Urine. 


Gorup-Be$atie2(l) has published copious numerical results with 
regard to the composition of the urine in various diseases ; since the 
occuirence of certain substances in the urine under particular con- 
ditions is not a result dcducible from this investigation, we must 
content ourselves with referring to the original treatise. 

Millon(2) is of opinion that the ultimate analysis of animal fluids* 
must be effected upon the fluid itself without previous evaporation, 
and has endeavoured to determine, upon this principle, the amount 
of nitrogen contained in the urine. In an experiment made upon a 
rabbit fed during ten days with cabbage (in the different parts of 
iHicli, in the fresh state, Millon found 0*42 to- 0*62 per cent 
nitrogen), the urine passed during two days contained Of) percent 
nitrogen, whilst that passed during two following days contained 
0*49; in the solid excrements (not dried) the amount of nitrogen 
was constant at 1*43 per cent. When the animal was fed for thirteen 
days with carrots (the nitrogen contained in the different parts of 
which, Millon found to vary between 0 01 and 0*16 per cent, that 
contained in the whole carrot being 0*2 per cent), the urine of two 
days contained 0*17 per cent nitrogen; that of two following day^ 
0*16, and that of the next two days 0 08. Equally considerable 
variations were observed when the animal was fed upon a mixed diet 
of cabbage, carrots and bread ; in successive periods of two days, 
Millon found 0*26, 0*52 and 0*30 per cent of nitrogen in the urine. 

Hyraccum capense. — Reichcl(3) lias examined the dried residue 
(known as Dasjes-pis or Hyraceum cap case) of the urine of tin; 
Hyrax capensis , and has published the following hyper-accurate 
analysis of it : 


Albumin 
Uric acid 
Benzoic acid 
Hippuric acid 
Melanie acid 
Sulphuric acid 
Hydrochloric acid 


0-083 

0- 833 

1- 500 

3- 1 GO 

4- 16G 
0-500 
1*316 


Lime 
Magnesia 
Pohissa . 
Soda 

Ammonia 

Urea 

Castorin . 
Sand 


2*816 j Thick yellow volatile oil . 
2*000 j Yellow fat 
22 500 - Benzoin-like resin 
15-433 ! Bitter brown extractive matter 
1-666 j Hairs and fibres 
2*173 i Moisture 
0*166 Carbonic acid and loss 
1-250 1 2 3 


0*666 

0- 250 

1- 750 
22-500 

0 355 
5*333 
8-978 


Concerning the mode of combination of the various acids and 
bases which are here given, Reich el has not informed us; the 
absence of phosphoric acid has also been left without explanation. 

‘ Urine and Faeces. — The average composition by weight of the 
solid and liquid excrements has been* deduced from the five series 


(1) Griesinger’s Archiv f. Physiol, lleilk. VIII, 708. 

(2) Compt. Rend. XXIX, 595. Millon states that in the evaporation of urine, from 
| to 4 of the nitrogen is evolved. For a discussion regarding a question of priority in the 
analysis of animal liquids between Millon, Boussingault and Payen, we refer to 
Compt. Rend. XXIX, 605, 705, 706. 

(3) Arch. Pharm. [2] LIX, 40. 
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of experiments conducted by Barral(l), and mentioned at page 
360 ; (the weights are all expressed in grammes) : 



Water. 

Dry organic substance. 

f 

Ohio- 

rine. 

Inor- 

ganic 

salts. 

Total 

weight. 

1. Urine 

1071*5 

37 0 (15 1 C; 

3*0 H; 

10*9 N; 

8-0 O) 

4*9 

9*6 

1123 

• Fajces 

106*3 

29*4 (15*3 „ 

2-3 „ 

2-8 „ 

8-9 „) 

0*1 

5*8 

142 

2. *Urine 

978*0 

33*6 (13*7 „ 

2*8 „ 

9-8 „ 

7-2 „) 

3*8 

8*6 

1024 

Faeces 

54*8 

17-1 ( 8*9 „ 

13 „ 

13 „ 

5-6 „) 

0*0 

3*5 

75 

3. Urine 

504*8 

10-7 ( 4-4 „ 

09 „ 

3*1 „ 

23 „ ) 

1*9 

3*2 

52# 

Fieces 

02*4 

18-7 ( 9 8 „ 

1*5 „ 

1*8 „ 

5’7 „) 

0*0 

2*8 

84 

4. Urine 

1723*0 

51-9 (21-2 „ 

4-3 „ 

152 „ 

112 „) 

3*4 

! 8*9 

1787 

Faeces 

142*7 

20-5 (13-8 „ 

21 „ 

25 „ 

8-1 „) 

01 

6*4 

176 

5. Urine 

1112*4 

34-1 (13-9 „ 

2-8 „ 

100 „ 

7-4 „) 

3*1 

G*8 

1156 

Faeces 1 

25*8 

8-1 ( 4-2 „ 

0-6 „ 

0-8 „ 

2-5 „) 

0*0 

1*2 

35 


In connection with this subject, Barral(2) has, moreover, endea- 
voured to ascertain how the composition of the excrements is affected 
by the consumption of common salt. The experiments were tried 
upon a sheep which was supplied with salt ; during the first five days 
(A) of the experiment, 12 grins, of common salt were each day 
excreted by the animal ; during the succeeding 10 days no salt was 
obtained, which was also the case during the following four days (B) ; 
the salt then again made its appearance (being excreted to the amount 
of 8 grins, daily) during seven days, and continued to be excreted 
during the succeeding four days(C). The use of common salt ap- 
peared to augment the amount of nitrogen and of urea in the excre- 
ments. 

A. B. C. 

Nitrogen per cent of 4he dried excrements (calculated as if 1 24-51 9-83 17*47 

free from ash) . . . - * / 

Average amount of nitrogen excreted daily (in grins.) . 5*69 1*08 3*55 

Urea per cent of the dried organic portion of the excrements 40*57 IG*G0 29*54 
Average amount of urea excreted daily (in gt*ms.) . . 9'42 2*84 G*03 

The use of salt was also productive of an increase in the amount 
of the urine, and in that of the uric acid^ which it contained. 

AkIicn of Urine ana Fasces. — J. A. Portcr(3) has examined the 
ashes of human excrements. The ash of the urine of four days (after 
deducting the carbon) weighed 57*50 grins. ; the ash of the feces 
during the same period (after deducting the carbon and sand) 
amounted, on an average, to 6*7 per cent. He gives the composi- 
tion of the ash in 100 parts as follows : 



KO. 

NaO. 

CaO. 

MgO. 

Fe 2 0 3 . 

po 6 . 

SO ;1 . 

c<x. 

NaCl. 

Faeces 

6*10 

5*07 

26*46 

10*54 

2*50 

36-03 

3- 13 

5*07 

4*33 

Urine 

13*64 

1*33 

1*15 

1*34 

trace 

11-21 

406 

— 

67*26 


(1 ) Loc. cit. p. 521 . 

(2) Compt. Rend. XXIX, 419; Instit. 1849, 330, 

(3) Ann. Cli. Pharm. LXXI, 109. 

VOL. 111. 
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Ashes of 
urine and 
faeces. 


Porter has, moreover, compared the composition of the two ashes, 
minus the chloride of sodium, in the proportions in which they were 
present in^he excrements from which they were respectively derived. 
He finds that (after deducting the chloride of sodium and the 
excess of lime and sulphuric acid in the ashes of the excrements) a 
remarkable correspondence exists in the relative proportions of the 
inorganic constituents present in the food, and of those in the excre- 
ments ; a similar coincidence was observed in the juice of flesh, the 
blood, and the urine. 

H. Rosefl) has communicated an analysis made according to his 
method (2) by Fleitmann, of the ashes of the faeces and urine of a 
young man. *The aqueous extract of the carbonised faeces left behind 
1*933 grms. of residue of the percentage composition A; the hydro- 
chloric extract left 6'493 grms. of residue of the composition B ; the 
coal exhausted with water and hydrochloric acid gave 1*996 grms. of 
ash of the composition C ; the composition of the entire ash is hence 
calculated as at D (Rose accounts for the exceedingly large quantity 
of sand from the young man’s habit of taking walks in the neigh- 
bourhood of Berlin). A (weighing 54*148 grms.), and B (weighing 
5*085 grms.), have a similar signification to that above assigned to 
them, with regard to the analysis of the ash of the urine ; the ash 
of the coal exhausted with water and hydrochloric acid (and which 
weighed only 0*352 grm.) contained silica (44*32 per cent), and the 
remainder consisted almost entirely of phosphate of magnesia. — 
E and F furnish respectively the weight in grammes of the salts 
daily excreted in the urine and in the faeces. 



Faeces. 

Urine. 

Urine. 

Faeces. 

A. 

B. 

c. 

D. 

A. 

B. 

E. 

F. 

Chloride of sodium 

315 



—— 

0*58 

62-78 


8*924 

0*017 

Chloride of potassium . 

0-37 

— 

— 

0*07 

9*89 

— 

0-751 

— 

Potassa 

27*81 

10*22 

4*83 

12*44 

15*40 

2*96 

2*482 

0*546 

Hydrate of potassa* . 

54-18 

— 

— 

10*05 

— 

— 

— 

— 

Soda .... 


106 

0*42 

0*75 



19 22 

— 

0*019 

Lime .... 

— 

31*32 

9*66 

21*36 

— 

17*66 

0*225 

0*557 

Magnesia . 

— - 

13*98 

10*24 

10*67 

0*32 

13*65 

0*242 

0*278 

Sesquioxide of iron 

— 

1-32 

6*61 

2*09 

— 

0*38 

0*005 

0*054 

Phosphoric acid . 

6*75 

41;G9 

19*61 

30*98 

8*92 

41*51 

1*760 

0*807 

Sulphuric acid . 

1*57 

0*18 

3*77 

1-13 

2*69 

1*86 

0*386 

0*029 

Silica .... 

0-52 

— 

6*25 

4*44 

— 

2*76 

0*069 

0-038 

Carbonic acid 

5*65 

0*23 

— 

1*05 

— 

— 

_ 



Sand .... 

— 

— 

38*61 

7*39 

— 

— 

— i 

— 


* Or the equivalent weight of carbonate of potassa. Total 14-844 j 2-343 


(1) Pogg. Ann. LXXVI, 376; J. Pr. Cbcin. XLVIJI, 52; Phil. Mag. [3] XXXV, 273. 

(2) Annual Report for 1847 and 1848, II, 237 ; see the present Report upon 
Analytical Chemistry. 
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Urinary and other Concretions. — Sthamer(l) has examined a 
urinary calculus (A) from a man (its sp. gr. was 1*014) ; Schlossber- 
ger(2), a calculus (1^ from the enlarged right vena vesicalis of a man; 
Moride (3) has analysed some needle-like crystalline concretions 
excreted from the rectum of a man (he found in 13 parts, 5 parts of 
animal matter, 6 of phosphate of lime, 1 of carbonate of lime formed 
from the oxalate, and 1 of soluble alkaline salts, magnesia and loss). 
T. J. IIerapath(4) has examined a fatty substance which was con- 
tained in an ovarian cyst ; he found in it 84 69 per cent elain (only 
partly soluble in hot ether), 11*68 margarin, 1*24 extractive matter 
and chloride of sodium, and 2 39 of epidermoid cells and hair; this 
substance gave 0*83 per cent ash, containing carbonic, phosphoric, 
sulphuric and silicic acids, chlorine, soda, lime, magnesia and some 
iron. — lierapath(5) has, moreover, examined a calculus (C) from the 
liver of an ape; Girard in (6) has analysed concretions (D) from the 
urinary bladder of an ox (their specific gravity varied between 1*001 
and 1*009). Chevreul(7) found, in a calculus taken from the kidney 
of an ox, carbonate of lime, carbonate of magnesia, phosphate of 
lime, phosphate of magnesia-ammonia, silica, traces of potassa- and 
soda-salts, together with nitrogenised organic matter, phosphoriscd 
fat (from the blood), and a dark-coloured organic substance. Lan- 
derer(8) has described the hardened glandular swelling of an ass. 
Winckler('J) has made some experiments upon the lithofellic acid 
contained in bezoar-stones ; he found it very similar to chinovasic 
acid, and proposes for it the name lithamaric acid. 


Phosphate of lime . 

,, magnesia 

„ magnesia-ammonia 

„ sesquioxide of iron 

Carbonate of lime . 

,, magnesia 
Chloride of sodium 
Oxalate of lime 
Urate of soda 
Organic matter 
Nitrogenised matter 
Fat 

Albumin 

Water 


(1) Arch. Pharm. [2] LIX, 279. 

(3) J. Chim. Med. [3] V, C23. 

(5) Chem. Gaz. 1849, 362. 

6) J. Pharm. [3] XV, 169 ; J. Chim. M6d 

7) J. Pharm. [3] XVI, 196. 

(8) Arch. Pharm. [2] LIX, 284. 

(9) Jahrb. Pr. rharm. XVIII, 376. 


A. 

B. 

C. 

D. 

2416 

50-1 

| 18-8 

120 

— 

137 

trace 

— 

52-68 

— 

— 

— 

— 

— 

trace 

— 

8 25 

1-11 

8-3 | 

13-6 

510 

9*8 

— 

— 

trace 

trace 

1-29 

— 



4-08 

— 

— 

-r— 

— 

20*4 

— 



1-50 

— 

— 

13*0 

0*38 


35*6 

— 

5-96 

6-1 

little 

14*2 


Ann. Ch. Pharm. LXIX, 255. 

Chem. Gaz. 1849, 113. 

[3] V, 312 ; J. Pr. Chem. XLVII, 410. 
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Liquid Liquid from a Cyst containing Echyno cocci. — Hcintz(l) has ex-< 
cyst con- amined the liquid from a hydatid cyst which had been formed in 
echyw£ the liver of a woman. The colourless liquid had j^sp. gr. of 1*0076 ; it 
cocci, contained only traces of phosphoric acid, but an acid which appeared to 
be identical with succinic acid. Heintz found in 1000 parts, 0*46 
chloride of calcium, 0*20 chloride of magnesium, 0*24 chloride of 
potassium, 3*85 chloride of sodium, 3*41 succinate of soda, 5 08 
extractive matter, and 986:76 water. 

Liquid from a Jlola Hydatldea. — In 1000 parts of the fluid from . 
the cysts of a mola hydatldea, II. IIeller(2) found 974*8 water, 14*4 
albumin, a little haunatin, a substance similar to mucus, extractive 
matter and saponified fat ; 2*4 free saponifiable fat ; 4*2 chloride of 
sodium, 3*0 carbonate of soda, sulphate of potassa and earthy phos- 
phates, 1*0 basic phosphate of soda, and traces of ii*on. 

Fluids from Choicra-patients. — Corcnwindcr(3) has examined 
the fluid secretions and excretions of cholera-patients, and infers from 
his experiments that a considerable quantity of albumin (4) is con- 
tained in the intestinal fluids (A) ; the evacuations (B) contain but a 
small quantity of solid matter, little or no albumin, and much chlo- 
ride of sodium ; in the blood (C) the amount of solid matter is said 
to be increased, whilst that of the chloride of sodium is diminished 
(to even \ of the normal quantity) ; the composition of the serum 
suffers no perceptible alteration. There were found in 100 parts : 



A. 

B. 

c. 

Water 

87-00 

98-70 

98-90 

98*18 

75-33 

75*11 

75-11 

7100 

Albumin . 

9-5G 

0-28 

o-oo 

0-09 

? 

? 

> 

■> 

Chloride of sodium . 

0*53 

0-38 | 

* 0*38 

o-no 

0*19 1 

0-28 

0-21 

007 


Guterbock(5) assigns to the intestinal evacuations of cholera 
patients, the percentage composition given in the columns from 1 to 
5 in the following table ; 6 shows the composition of the liquid 
taken from the small intestine after the death of the patient; in 7, 8 
and 9, is given the composition of the vomited liquid ; [10 exhibits 
the composition of the liquid vomited in a case precisely similar 
to that described, according to A. S. Taylor(6)]. (The substances 
included under the term “ other salts” are the phosphates of lime 


(1) Jenaischc Ann. f. Physiol. u. Med, I, 180; P 0 gg. Ann. LXXX, 114 (in 
which last place, the identity of the acid in (picstion with succinic acid is confirmed hy 
analysis). 

(2) Heller’s Archiv fur Physiol, und Pathol. Chem. und Mikrosc. IV ; Schmidt’s 
Jahrb. d. Ges. Medicin LXIII, 273. 

(3) Compt. Rend. XXVIII, 233 ; Instit. 1849, 49. 

(4) The analysis A is only to be taken in the sense here indicated ; in the original 
paper the composition of the scrum is carcfullv stated. 

(5) J. Pr. Chem. XLVI1J, 340. 

(6) From the London Med. Gaz., Febr. 1849, in the Chem. Gaz. 1849, 95. 



ANIMAL CHEMISTRY. 


389 


and of magnesia, carbonate oF soda and traces of alkaline sulphates. 
Albumin was found in considerable quantity in G, but none at all, 
or only a trace, in the other cases. 



1 . 

2. 

3. 

4. 

5 1 

1 

1 

6 . 

7. 

8. 

| 9 - ! 

! 10 - 

Water . 

97*41 

98 '65 

98*40 

99*03 

98*90 

98-12 

99*05 

99:65 

■99-58 

90-7 

Organic constituents 

0*59 

0*08 

0*13 

0*12 

0*29 

0*92 

0-39 

0-12 

| 0-25 

2-5 

Chloride of sodium . 

1*15 

0*43 

0*39 

0*02 

0*45 

0-70 

0*28 | 

0-09 

! 017 

j- 0-8 

Other salts 

0*85 

0*81 

1*08 

0*23 

0*30 

0-25 

0 28 

0*14 

009 


Gutcrboek concludes from these analyses that the intestinal evao 
nations in cholera are very rich in water and in inorganic consti- 
tuents (especially in chloride of sodium), and poor in organic matter. 
— He found that the bile contained more than the normal amount of 
water, and could not succeed in detecting urea in the blood. 

According to Doyerc(l), the viscid sweat (but this only) of cholera 
patients, contains a substance capable of effecting the reduction of 
the oxide of copper in the potassa-tartratc (BarvcswiPs liquid for 
the sugar-test) ; this statement has been confirmed by Poirson(iZ) 

(1) Conipt. Rend. XXIX, 221 ; lust. )849, 205. 

(2) Compt. Rend. XXTX, 122. 


Fluids in 
cholera- 
putients. 
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Calculation of Analyses. — Einbrodt(l) has endeavoured to show 
that in calculating the atomic weight of a substance A from several 
analyses of its combination with another substance li of known 
atomic weight, a more accurate mean is obtained when the percentage 
composition is calculated from each analysis, and from the mean of 
these numbers, the atomic weight of A deduced, than when the 
atomic weight is calculated from each analysis, and the mean of 
these results taken as the truth. — In order to determine how far the 
formula of any substance agrees with the results obtained by analysis, 
Einbrodt(2) recommends that the percentage amount of each con- 
stituent calculated from the analysis, should he divided by the pro- 
duct of the number of atoms of this constituent, indicated by the 
formula, into its atomic weight ; the more nearly the result of the 
analysis coincides with the formula, the more closely will these num- 
bers correspond among themselves, a'nd with the normal quotient 
(100 divided by the atomic weight represented by the formula of 
the substance analysed). 

Analysis of Cases. — ltegnault and Iteiset(o), incidentally to their 
researches upon the respiration of animals, have made some import- 
ant observations upon the analysis of gases. The apparatus which 
they employ in this branch of analysis, consists essentially of the 
following parts : an U-sbaped tube, provided at the lowest part of 
the curve with a stop-cock A, and having the longer limb B open, 
whilst the shorter limb C is connected at its upper extremity, by 
means of a capillary tube (the communication through which may 
be cut off at 1) by several stop-cocks), with a bell-jar E standing 
in a mercury -trough. The trough F is fixed, but the rest of 
the apparatus may be raised and lowered by means of a rack and 
spring. The gases are mixed in the jar E, where also the absorp- 
tion and other operations are conducted, the determination of the 
volume and the detonation by the electric spark arc effected in the 
tube C (the measuring-tube). The gas is transferred from E into 


(1) Ann. Ch. Pharm. LXX, 281. 

( 2 ) From the Bull. d. Naturforsch, Gesellsch. in MoskauXXI, (1848) in J. Pr. Chem. 
XL VI, 279. 

(3) In the translation of the treatise quoted p. 356, contained in the Ann. Ch. 
Pharm. LXXIII, 129, many important errata in the numbers are corrected. 
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C by lowering the apparatus ^deeper immersion of the bell-jar E in of n ga£e!u 
the trough F), and allowing the mercury to escape through A \ when 
gas is to be conducted from C into E, the apparatus is raised, and 
mercury poured into the limb B. All the determinations of volume 
are effected in such a manner, that the quantities of gas to be mea- 
sured in C, may be reduced to the same volume by increasing or 
diminishing the pressure ; the former is effected by pouring mercury 
into B, the latter by allowing it to escape through A. The pressure 
upon the gas is measured by the difference of level of the mercury in 
B and C (which are graduated only longitudinally, not according 
to capacity) ; from the amount of this pressure, and the temperature 
of the gas (for the accurate determination of which* B and C are 
surrounded with water), the volume under normal conditions may 
be calculated. 

In the detonation of mixtures of hydrogen and oxygen by 
the electric spark, Regnault and lleiset found that, when the 
hydrogen is in excess, the limit at which the combination of the 
oxygen is incomplete, and that at which no detonation at all 
takes place, nearly coincide, and that detonation is still possible 
when the volume of the oxygen is more than 0*01 of that of 
the hydrogen, but that it is not so when the former is less 
than 0*008 of the latter. With an excess of oxygen, the combus- 
tion of the hydrogen is complete when its volume is at least 0*12 of 
that of the oxygen ; no combination ensues when the hydrogen is 
less than 0 065 of the oxygen, and between these limits the combus- 
tion is only partial ; when the explosive gas is mixed with carbonic 
acid, the detonation is complete when the volume of the gas is, at 
least 0*37 of that of the carbonic acid. Nitrogen prevents the com- 
plete combustion of the explosive gas in the same degree as an excess 
of oxygen. In a mixture of atmospheric air and explosive gas the 
combustion of the latter is complete, when its volume is at least 0*17 
of that of the air. Bunsen (Ann. Ch. Pliarm. LIX, 208) had 
found, that to ensure complete combustion, the volume of the explo- 
sive gas must be at least 0*4 of that of the air, and that when it 
amounts to more than 0*85, oxidation of the nitrogen, and formation 
of subnitrate of mercury take place. Regnault and Reiset fixed 
the latter limit at 0*92, and beyond this point Bunsen’s experience 
is confirmed by their results. These experimenters also found 
that the diameter of the explosion-tube is not immaterial, for the 
combustion takes place less easily in narrow tubes than in those of 
greater diameter. Between pressures of ^ atmosphere and 2 atmo- 
spheres, the influence exerted upon the combustion of the explosive 
mixture by the pressure to which the gas is subjected is not percept- 
ible. The explosive gas employed in the eudiornetrical experiments 
was prepared by the electrolysis of water, previously boiled, and 
slightly acidulated with acetic acid ; when the gas thus evolved was 
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o^gaaelr. allowed to escape for several hours, scTthat the water was retained in 
a constantly renewed atmosphere of explosive gas, and held in solu- 
tion the oxygen and hydrogen in the proper proportions, the mixture 
exploded without leaving any residue ; a known volume of atmo- 
spheric air underwent no alteration, when mixed with such gas before 
the explosion(l). 

When a mixture of oxygen or atmospheric air, carbonic acid, and 
excess of hydrogen is exploded, a part of the carbonic acid is always 
converted into carbonic oxide, for which reason, previously to the 
determination of oxygen in air containing carbonic acid, the latter 
must first be removed by potassa ; on exploding a mixture of oxygen 
with an excess of hydrogen, in the presence of carbonic oxide, a 
quantity of the latter (varying inversely as the excess of hydrogen) 
is alw ays -converted into carbonic acid. 

For the estimation of oxygen, Rcgnault and Reiset prefer 
the detonation with hydrogen to the employment of deoxidising 
agents for the absorption of the gas ; under all circumstances, 
however, they recommend attention to the mixing of the gases by 
their repeated transference to and fre in the various parts of their 
apparatus. Oxygen is rapidly absorbed by hydrated protoxide of 
iron suspended in an alkaline liquid, also by ail ammoniacal solution 
of subcliloridc of copper, or by annuoniacal sulphate of the suboxide ; 
the first of these agents soils the sides of tlie vessel in which the 
absorption takes place, the two latter render the residual gas ammo- 
niacal (2). For the absorption of sulphurous acid, lfegnault and 
Reisct employ potassa, oxide of mercury or binoxidc of lead (moist- 
ened, spread upon a porcelain rod, and dried), the two latter, in order 
to separate it from carbonic acid, for which purpose, however, a concen- 
trated solution of bichromate of potassa mixed with sulphuric acid is 

(1) Doyorc (Compt. Rend. XXIX, GOO) asserts, that the explosive mixture which is 
obtained by electrolysis of water always leaves, on explosion, a residue varying from 
0*3 to 0*5 per cent, containing hydrogen and nitrogen in the proportion of 2 to 1 ; but 
neglects to give any data with regard to the quantity of atmospheric air contained in the 
water, and the extent to which the result was influenced by the difference in the quan- 
tities of hydrogen and oxygen which water is capable of absorbing. The combustion 
of the explosive gas is complete when mixed with oxygen in the proportion of at least 
20 to 100, with nitrogen in that of 30 or 35 to 100, and with hydrogen in the propor- 
tion of 45 or 50 to 100. The limit is said to be dependent upon the intensity of the 
electric spark employed, and upon the pressure to which the gaseous mixture is exposed. 
If less than 20 volumes of explosive gas be mixed with 100 of air the detonation is 
incomplete-; if more than 45 volumes of explosive gas be mixed with the same quantity 
of air, oxidation of the nitrogen ensues, and hereupon also, the intensity of the spark 
and amount of the pressure exert an influence. For the removal of the oxygen by 
absorption, the ammoniacal solution of subchloride of copper is alone applicable, and 
even this reagent does not absorb the oxygen completely from a gaseous mixture unless 
fresh portions of it be repeatedly allowed to act upon the gas. 

(2) Both evils are avoided by employing a solution of gallic acid in caustic potassa, 
by which means, in the Giessen laboratory, the oxygen contained in the air was deter- 
mined almost as accurately as by the employment of hydrogen. 
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oven more advantageously employed ; for the removal of cyanogen they 
also make use of potassa (moist oxide of mercury acts more slowly) ; 
for sulphuretted hydrogen, a solution of sulphate of copper or acetate 
of lead ; olefiant gas is absorbed by pieces of platinum sponge (or 
of coke) moistened with strong fuming sulphuric acid ; (the gaseous 
mixture must be free from oxygen) (1). Respecting the order in 
which the operations ai*e conducted, and the calculations in the 
analysis of particular gaseous mixtures, we refer to the original 
treatise. 

Carbonic Acid in Mineral Waters. — Limouzin-Lamothe(2) pro- 
poses, for the estimation of carbonic acid in mineral waters, to mix 
about 10 litres of the waters with an excess of lime-water, and to 
deduct from the weight of the precipitate produced, that of the in- 
soluble carbonates present in the water. The author of this method 
seems quite unaware of the fact, that the same process has been in 
use in Germany for thirteen years, but with this improvement, that 
in place of lime-water, a mixture of chloride of calcium and ammonia 
is employed (3). 

PbospYiorftc Acid. — II. Resell) 1ms published a comprehensive 
investigation upon the quantitative estimation of phosphoric acid. 
The description of the process which the author proposes for this 
purpose, is preceded by a preliminary inquiry, supported by experi- 
ments, into the methods now in general uso for the separation of 
phosphoric acid from the bases ; the most important results of his 
paper we subjoin. If the phosphoric acid be precipitated by chloride 
of ammonium, ammonia and a magnesia-salt, the liquid must not be 
heated above 30°, otherwise a precipitation of hydrate of magnesia 
will occur ; if the carbonate be substituted for pure ammonia, car- 
bonate of magnesia-ammonia easily separates(5). — Phosphate of 
sesquioxidc of iron is decomposed, though with difficulty, by digestion 
with sulphide of ammonium ; the phosphate of magnesia- ammonia, 
however, precipitated from the filtrate, is contaminated, slightly it is 
true, with iron, since this metal Js not completely separated by sul- 
phide of ammonium. Complete separation is not effected, even by 
fusing the phosphate of sesquioxidc of iron with carbonate of soda 

(1) It is well known that several of these methods were long ago employed by 
Bunsen, whose very complete methods for the analysis of gases ltegnault and Reisct 
appear to have been unacquainted with, or at least, have not mentioned. The literature 
relating to Bunsen’s methods of research will be found collected in the Ann. Ch. 
Pharin. LXX1II, 142. 

(2) J. Chira. Mod. [3] V, 481. 

(3) Liebig ami Poggendorff’s Handwbrterbuch der Chemie I, 351. 

(4) Pogg. Ann. LXXVI, 218; Berl. Acad.. Ber. 1849, 42 (in ahstr.) ; J. Tr. Chem. 
XLIX, 168; Ann. Ch. Pharm. LXXII, 331; ,T. Pharin. [fi XVI, 72; Instit. 1849, 
229 ; Chem. Gaz. 1849, 177, 199 ; Sill. Am. J. [2] VIII, 181. 

(5) According to Weber’s analysis, the double salt thus separated may be approxi- 
mately represented by the formula 5 (MgO, CCL) + 2 (N1I 3 , CCL) + 21 HO. 


Analysis 
of gases. 
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and sulphur. Berthier's method is not applicable in accurate 
experiments, since the precipitated basic phosphate of sesquioxide of 
iron, even when a large excess of sesquioxide of iron is present, 
yields some phosphoric acid to the ammonia, and cannot be washed 
without decomposition ; this is the case to a still greater extent when 
the acid present is the pyrophosphoric. If, on the other hand, as 
proposed by Kobell(l), the sesquioxide of iron be precipitated, 
together with the phosphoric acid, by digestion in the cold with 
carbonate of lim<^ or better, with carbonate of baryta, satisfactory 
results are obtained; it is only necessary to precipitate the baryta 
from the solution of the washed and gently ignited precipitate, by 
sulphuric acid, and to subtract the corresponding weight of carbonate 
of barytii, and that of the sesquioxide of iron, from the total weight 
of the precipitate, to obtain that of the phosphoric acid. — Rose has 
satisfied himself, that from a solution of phosphate of magnesia in 
hydrochloric acid, the phosphoric acid is entirely precipitated by 
carbonate of baryta, even without the addition of sesquioxide of iron. 
The phosphates of baryta, strontia and lime are only partially decom- 
posed by fusion with an alkaline carbonate ; in the case of phosphat 
of magnesia the decomposition is perfect, if the fusion be made with 
carbonate of potassa and soda (containing equal equivalents) ; the 
phosphates of oxide of zinc, oxide of copper, protoxide of manganese, 
and sesquioxide of iron, are likewise entirely decomposed by fusion 
with an alkaline carbonate. Instead of Werther's process (2) for 
the separation of phosphoric acid from sesquioxide of uranium, which 
consists in fusing the compound at a gentle heat with calcined tartrate 
of potassa and soda. Rose employs the following, which lie considers 
more simple and less injurious to the platinum crucible. The com- 
pound is fused with three parts of carbonate of soda and one part of 
cyanide of potassium in a platinum crucible, and when the whole is 
pi tranquil fusion,. a small stick of cyanide of potassium is added ; the 
crucible is then covered and allowed to cool. The mass is exhausted 
with hot water, the sesquioxide of uranium filtered off after the 
addition of some chloride of ammonium, washed with water, dis- 
solved in nitric acid, and the sesquioxide of uranium reprecipitated 
with ammonia and heated in an atmosphere of hydrogen gas. When 
-a solution of phosphate of sesquioxide of uranium in nitric acid is 
supersaturated with carbonate of ammonia and mixed jvith sulphate 
of magnesia and chloride of ammonium, crystalline carbonate of 
magnesia-ammonia is precipitated, which renders this method of 
separating the phosphoric acid inapplicable. Phosphoric acid is 
separated from chromic acid in the same way as from sesquioxide of 
uranium, by fusion with carbonate of soda and cyanide of potassium ; 
the residual insoluble sesquioxide of chromium contains alkali, and 


(1) J. Pr. Chem. XXXVI, 301, 


(2) J. Pr. Chem. XLIII, 321. 
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must, therefore, be fused with alkaline carbonate and nitrate, and ph “»- 
precipitated as chromate of suboxide of mercury. — Sulphuric acid in P acM. e 
the presence of alcohol serves only to separate phosphoric acid from 
lime ; the phosphates of the other bases above-mentioned cannot be 
completely decomposed in this manner, even if sulphate of amiponia 
be added to diminish the solubility of the sulphate formed. 

The method pi’oposcd by H. Rose for the separation of phosphoric 
acid from the bases, depends upon the solubility of all nitrates and 
the insolubility of the phosphate of suboxide of mercury in water free 
from acid. The process enables us to separate the bases from the 
acid, completely, in one operation, and is inapplicable only in cases 
where alumina is present; it is conducted as follows. The phos- 
phate, or mixture containing phosphoric acid, is dissolved in just a 
sufficient quantity of nitric acid, an excess of metallic mercury added, 
and the solution evaporated to complete dryness in a porcelain cap- 
sule placed on a water-bath. If the residue, whilst still warm, has 
the odour of nitric acid, it is again moistened with water and dried 
on the water-bath till all excess of acid is expelled. The absence of 
all free acid, as well as the employment of a temperature for desicca- 
tion which does not exceed that of boiling water, arc conditions 
necessary to the success of the experiment. The dry mass is now 
washed with water, the residue thrown upon as small a filter as 
possible, and washed with water until the washings leave no fixed 
residue on platinum. The solution contains the nitrates of the bases 
which were previously in combination with the phosphoric acid, 
together with much nitrate of suboxide of mercury. The latter is 
removed either by addition of hydrochloric acid, and subsequently, 
without separating the subchloride of mercury, of ammonia, and the 
bases estimated in the filtrate according to the usual methods ; or the 
solution is evaporated to dryness in a platinum capsule, the mercury- 
salt expelled by heat, and the residue dissolved in hydrochloric acid, 

— That portion of the dried mass which is insoluble in water, con- 
tains the whole of the phosphoric acid in combination with suboxidc 
of mercury, together with nitrate of suboxide of mercury and metal- 
lic mercury. In order to determine the* phosphoric acid this residue 
is well dried, and mixed in a platinum crucible, with an excess of 
carbonate of potassa and soda ; the filter is rolled into a ball ami 
buried in the mixture. The crucible' is now moderately heated under 
a chimney for about half an hour, so that it is not ignited nor its 
contents fused. In this way the metallic mercury and the mercury- 
salts with exception of the phosphate, are volatilised. A strong 
heat is then applied, and the contents of the crucible fused ; the 
fused mass is treated with hot water, in which it entirely dissolves, if 
the compound under examination contained no 4ron. The solution is 
supersaturated with hydrochloric acid, and the phosphoric acid precipi- 
tated as phosphate of magnesia-ammonia. If the compound under 
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examination contain an oxide of iron, on treating with water the dry 
mass obtained by evaporating the nitric solution with an excess of 
metallic mercury, the greater part of the iron remains undissolved as 
sesquioxide, together with the phosphate of suboxide of mercury, 
whilst a small portion of it is dissolved out with the nitrates. The 
residue is filtered off, washed, and the sesquioxide of iron in solution 
determined together with the other bases ; the residue, after fusion 
with carbonate of soda and treatment with water, consists of sesqui- 
oxide of iron free from phosphoric acid ; it is dissolved in hydro- 
chloric acid and precipitated by ammonia. 

In a later treatise(l) H. ltose has described the methods which he 
employs for the separation of phosphoric acid from bases when 
alumina is present. — In the ashes of animal and vegetable sub- 
stances alumina is not detected with certainty, wherefore, for the 
estimation of phosphoric acid in these substances, the process just 
described can be made use of; it is otherwise, however, with rocks 
such as basalt, which contain compounds of phosphoric acid (apatite) 
diffused throughout their mass, and from which the phosphoric acid 
is dissolved out, together with alumina and other bases, on treatment 
with acids. If the nitric solution of such a mineral be evaporated 
to dryness with an excess of mercury, and the residue treated with 
water, the greater part of the alumina is dissolved out together with 
some phosphoric acid. He, therefore, substitutes the following pro- 
cess. The solution of the compound in an acid (hydrochloric acid is 
best for this purpose) is diluted with water, digested for several days 
in the cold with carbonate of baryta, filtered, and the undissolvcd 
residue washed with cold water, (When lime is present the precipi- 
tate must be washed until the washings, alter precipitation of the 
baryta with sulphuric acid and supersaturatiou of the filtrate with 
ammonia, give no farther precipitate with oxalic acid). The filtrate 
contains the bases which were in combination with phosphoric acid, 
\yith the exception of alumina, sesquioxide of iron, and other weak 
bases which are completely precipitated together w r ith the phosphoric 
acid. From the solution the baryta is first precipitated with sulphuric 
acid, and the bases then estimated according to the usual methods. 
(If the compound has been originally dissolved in nitric acid, the 
sulphate of baryta is very difficult to wash if lime be present ; some 
hydrochloric acid must then be added to the washing-water, and the 
excess of acid expelled from the filtrate by evaporation, previously to 
the saturation with ammonia ; when treated with water there will 
then remain behind a small quantity of sulphate of baryta which 
had been dissolved by the acid washing-water). The un dissolved 
portion which contains, together with an excess of carbonate of 

(1) Pogg. Ann. LXXVIII, 217; I3erl. Acad. Her. 1849, 220 (in abstr.) : J. Pr. 
Chem. XLVIII, 252 ; Instit. 1849, 389. 
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baryta, all the phosphoric acid, alumina and sesquioxide of iron, 
is dissolved in as small a quantity as possible of dilute hydrochloric 
acid, the baryta is precipitated with sulphuric acid, avoiding a great 
excess of the latter, and the filtrate previously to evaporation is satu- 
rated with carbonate of soda. The liquid is now evaporated to dry- 
ness together with the separated phosphate of sesquioxide of iron 
and phosphate of alumina, and the dry residue is ignited, intimately 
mixed with an equal weight of pure silica and six parts of carbonate 
of potassa, and heated in a large platinum crucible, first moderately, 
them to bright redness. The ignited mass is exhausted with water, 
the silica is precipitated with carbonate of ammonia, and the precipi- 
tate, after complete subsidence, filtered off and washed with cold water 
containing a little carbonate of ammonia. The filtrate is super- 
saturated, first with hydrochloric acid, then with ammonia, and the 
phosphoric acid is precipitated from the solution as phosphate of 
magnesia-ammonia. The undissolvcd portion is digested with hydro- 
chloric acid, evaporated to dryness, and the silica separated as usual 
from the sesquioxide of iron and alumina. 

A. Muller(l) estimates the phosphoric acid in solutions contain- 
ing alkaline earths, by adding a known quantity of sesquioxide of 
iron in the form of a graduated solution of the scsquichloride, the 
liquid being then supersaturated, first with ammonia, then with acetic 
acid, and heated to ebullition, when all the sesquioxide of iron and 
the phosphoric acid are precipitated. The weight of the latter is 
obtained by deducting from the total amount of the ignited precipi- 
tate that of the sesquioxide of iron added. If the solution originally 
contained sesquioxide of iron, its quantity must obviously be ascer- 
tained and taken into the calculation. This method is inapplicable 
when alumina is present together with sesquioxide of iron, since the 
former is likewise, but only partially, precipitated on boiling, from the 
acetic solution. — -Th. Way and G. II. Ogston(2) have followed this 
method in the examination of a great number of ashes which they 
have analysed. (See “ A gricultual Chemistry”). They found(3) 
that the phosphate of sesquioxide of iron which is precipitated on 
adding acetate of ammonia to an acid solution, containing a salt of 
sesquioxide of iron and excess of an alkaline phosphate (either at the 
ordinary temperature or at the boiling-point), always varies in com- 
position according to the relative quantities of the reagents employed), 
an important observation, since it discloses a source of error which 
prevents the employment of It aew sky’s method for the estimation 
of phosphoric acid(A). Way and Ogston ultimately arrived at the 


(1) J. I’r. Chem. XLVII, 341. 

(2) Journ. of the Royal Agricult. Society of England, VIII, Part 1. 

(3) Journ. of the ltoyal Agricult. Soc. of England, IX, Part 1. 

(4) Annual Report for 1847 and 1848, II, 213. 
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following modification of the process for estimating phosphoric acid 
in ashes, which deserves the preference over the preceding process, 
since its accuracy is not dependent upon errors in the determination 
of the amount of scsquioxide of iron added. The hydrochloric 
solution of the ash is decomposed with acetate of ammonia, as usual 
for the separation of the phosphate of sesquioxide of iron ; from the 
filtrate now containing free acetic acid the lime is precipitated by 
oxalate of ammonia. The solution is filtered from the oxalate of lime 
and divided into two parts ; in one the magnesia is precipitated by 
ammonia, and if necessary by phosphate of soda ; in the other 
portion the phosphoric acid is determined by means of sulphate of 
•magnesia, chloride of ammonium and ammonia. 

E. Cottereau(l) has described a method of estimating phosphoric 
acid, which shows that its author is but little acquainted with the 
behaviour of the phosphates. It depends upon the erroneous sup- 
position that insoluble phosphates are decomposed by boiling with a 
solution of alkaline carbonate. The phosphoric acid thus brought 
into solution is to be precipitated, after neutralisation with nitric 
acid, by means of a solution of nitrate of silver of known strength. 
The precipitate is said to be 2 AgO, P0 V — Another process, pro- 
posed by Lcconte(2), is founded upon the insolubility of phosphate 
of sesquioxide of uranium. The phosphoric acid is precipitated from 
the diluted aqueous, or slightly acid solution, at the boiling-point, by 
means of a standard solution of nitrate of sesquioxide of uranium. — 
E. Moride and A. Robierre(3) are of opinion that the phosphoric 
acid contained in manures, animal charcoal, &c., can be estimated 
with sufficient accuracy by the employment of a standard solution 
of acetate of lead. 

Wackenroder(4), in a new series of experiments upon the estima- 
tion of phosphoric acid in the form of phosphate of baryta, in solu- 
tions containing carbonates and phosphates, together with chloi'ides, 
has shown that chloride of barium will throw down the whole of the 
phosphoric acid. -The baryta-precipitate is treated with very dilute 
nitric acid, when sulphate of baryta (which must be treated with 
hydrochloric acid before being weighed) remains behind. From the 
solution, by addition of ammonia, all the phosphoric acid may be 
precipitated as phosphate of baryta, which after ignition has the 
formula 5 BaO, 2P0 6 (containing 27*16 per cent, of P0 6 ). The 
hydrochloric solution, on the other hand, as Ludwig(5) has pointed 


(1) Compt. Reijd. XXVIII, 128 ; Instit. 1849, 26; Chem. Gaz. 1849, 145. 

(2) Compt. Rend. XXIX, 55 ; Jnstit. 1849, 226 ; J. Chim. M6d. [3] V, 619 ; J. Pr. 
Chem. XLIX, 380. 

(3) Chem. Gaz. 1849, 280. 

(4) Arch. Pharm. [2] LVIl, 17. 

(5) Annual Report for 1847 and 1848, II, 214. 
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out, yields with ammonia a precipitate which contains chloride of phortc 
barium. # acid * 

R. Wagner(l) has collected the researches which appeared in 
1847 and 1818 upon the estimation of phosphoric acid, and the sepa- 
ration of magnesia and alkalies. 

llemoval of Sulphuretted Hydrogen from Solutions. — For the re- 
moval of sulphuretted hydrogen from acid solutions, in which the 
chlorine is to be precipitated by nitrate of silver, it is advantageous, 
according to II. ltosc(2), to add a solution of sulphate of sesqui- 
oxide of iron, by which means sulphur only is separated, and may be 
filtered off. When salts of oxide of copper, and other heavy metallic 
oxides are employed, a combination of the metallic sulphide and 
chloride, similar to that which Rose has pointed out in the case of 
salts of mercury, is easily formed. 

Analysis of Chlorinated Organic Compounds. — Stadeler(3) has 
satisfied himself by a direct experiment, that on passing oxygen-gas 
over a heated mixture of oxide and chloride of copper, chlorine is 
evolved, which, as has been long known (4), may introduce an error 
into the determinations of carbon and hydrogen in chlorinated 
orgahic substances. Accurate results are however obtained, if a 
spiral of thin sheet-copper be laid in the fore part of the combustion- 
tube, and there maintained at a red- heat during the combustion, the 
current of oxygen being interrupted when a layer of oxide appears 
on the hinder part of the copper spiral. — A. Vblcker(5) proposes that 
the oxide of copper employed in the combustion be mixed with ^ of 
binoxide of lead, by which all the chlorine is completely retained, even 
during protracted exposure to oxygen gas, which cannot easily be 
avoided when chlorate of potassa is placed at the closed end of ther 
combustion-tube. Such a mixture of chloride of copper with oxides 
of copper and lead, did not evolve a trace of chlorine when ignited id 
a stream of oxygen. 

Bromine, iodine. — A. Reynoso(6) has proposed, for the recogni- 
tion of iodine and bromine, the employment of binoxide of hydrogen, 
which is preferable to chlorine, since an excess does not destroy the 
reaction, thus rendering the test more certain. It succeeds also in 
cases where the iodine can no longer be detected by chlorine. In 
order to test for iodine some binoxide of barium is introduced into a 
test-tube, then water, hydrochloric acid and stareh-pastc, and lastly, 
when bubbles of gas are evolved, the substance to be tested; even 


(1) J. Pr. Chem. XLVI, 414. 

(2) Pogg. Ann. LXXVIII, 405. 

(3) Ann. Ck. Tharm. LXIX, 334. 

(4) Liebig and Poggendorff’s Handworfcerb. d. Chem. I, 373. 

(5) Chem. Gaz. 1849, 245.“ 

(6) Ann. Ch. Pkys. [3] XXVI, 285 ; Compt. Rend. XXVIII, 562; J. Pharm. [3] 
XV, 406 ; Instit. 1849, 137 ; J. Pr. Chem. XLVII, 467 ; Ann. Ch. Pharm. LXXII, 328. 
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Bromiine. w ith of an iodine-compound a violet or dark-blue tint is 

° immediately produced. Since, in this case, an excess of binoxide of 
hydrogen is always present, the presence of metallic sulphides, of 
hyposulphites and sulphites, does not influence the reaction ; in the 
case of an abundant precipitation of sulphate of baryta the mixture 
must be shaken, in order that the surface of the binoxide of barium 
may not be protected from the acid. For the detection of bromine 
the same process may, be employed (fiery -red bromide of starch being 
obtained), or instead of starch-paste, the solution may be agitated 
with ether, which dissolves the bromine, with a more or less intense 
yellow colour. If ether containing bromine be agitated with starch 
the latter is coloured, which prevents the simultaneous testing for 
iodine and bromine by means of ether and starch-paste. 

iodine. — Casaseca(l) considers Jlie employment of pure nitric 
acid, with some starch, for the detection of iodine, as certain as that 
of binoxide of barium. 

A. Vogel, jun.(2) finds that the production of the iodine-reaction 
with starch-paste, by means of nitric acid, is only certain when the 
latter contains a trace of sulphuric, hydrochloric, or nitrous acid; 
whence the paste of iodide of potassium and starch may be used as a 
test of the purity of the (previously diluted) nitric acid. 

Thorel(3) boils the solution to be tested for iodine, or the solid 
substance diffused through water, with a few drops of nitric and 
hydrochloric acids, a paper moistened with starch-paste being placed 
in the neck of the flask ; if much organic matter he present, the 
coloration of the starch-paste does not appear until some tartrate of 
potassa is added. 

A communication by Dorvault(4) upon the estimation of iodine 
•contains no new statements. 

Fluorine. — H. ltose(o) has shown that in the precipitation of 
fluorine from acid solutions in the form of fluoride of calcium, it is 
preferable to neutralise the solution w r ith carbonate of soda rather 
than with ammonia, on account of the solubility of fluoride of cal- 
cium in ammoniacal salts. The precipitate containing fluoride of 
calcium and carbonate of lime is ignited, supersaturated with acetic 
acid, evaporated to dryness in a water-bath and exhausted with water, 
when fluoride of calcium remains undissolved. In many cases the 
fluorine may also be completely precipitated from neutral solutions 
in the form of fluoride of barium, or fluoride of lead, by addition of 
the corresponding nitrates in the presence of alcohol, the precipitate 

(1) Instit. 1849, 385. 

(2) Repert. Pharm. [3] III, 361. 

(3) J. Pharm. [3] XVI, 291 ; J. Chirn. Med. [3] V, 486. 

(4) Instit. 1849, 17. 

(5) Pogg. Ann. LXXIX, 112 ; Berl. Acad. Ber. 1849, 357 ; J. l’r. them. XL1X, 309; 
Ann. Ch. Pharm. LXX11, 343; Instit. 1850, 134. 
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being afterwards washed with spirit of wine ; the fluoride of barium 
is ignited, that of lead merely dried at 100°. If the solution contains 
metallic chlorides, the precipitates are not free from the chlorides of 
barium and lead. — Fluoride of calcium and several other insoluble 
fluorides are completely decomposed by fusion with an alkaline car- 
bonate only when silica is present, so that an alkaline silicofluoride is 
at first produced, and afterwards decomposed by the excess of alka- 
line carbonate. The fused mass is treated with tfttter, the silica 
precipitated with carbonate of ammonia, and from the filtrate, the 
fluorine, by addition of a lime-salt. Combinations of fluorides with 
insoluble phosphates are not decomposed by fusion w,ith an alkaline 
carbonate and silica, if we except the compounds of phosphate of 
alumina with fluorides. To separate phosphoric acid from fluorine 
in the aqueous alkaline solution (freed from silica by carbonate of 
ammonia), we may either precipitate the former with an excess of 
basic nitrate of suboxide of mercury (in which the subfluoride of 
mercury at first precipitated is soluble), and treat the precipitate with 
carbonate of soda, as described under phosphoric acid (page 396), or 
the alkaline solution containing phosphoric acid and fluorine may be 
precipitated by a lime-salt, the weight of the phosphate of lime and 
fluoride of calcium estimated, after removing the carbonate of lime in 
the manner previously described, and digested in a platinum-crucible 
with concentrated sulphuric acid till the fluorine is completely ex- 
pelled ; the phosphoric acid and excess of sulphuric acid are removed 
by alcohol, the weight of the undissolved sulphate of lime is deter- 
mined, and the phosphoric acid precipitated (after evaporation of the 
alcohol), as phosphate of magnesia-ammonia. From the difference 
between the weight of the original precipitate, and the joint weights 
of the phosphoric acid and lime, the weight of the fluorine which w T as 
substituted for the equivalent of oxygen in the lime is calculated. A 
mixture of sulphate of bai’yta with fluoride of calcium, as it sometimes 
occurs in nature, is not completely decomposed by hydrochloric acid ; 
the decomposition succeeds better with alkaline carbonate and silica 
at a red-heat. The fused mass is treated with water, the silica 
removed from the alkaline solution with • carbonate of ammonia, the 
solution supersaturated with hydrochloric acid and mixed with 
chloride of barium, which precipitates sulphate of baryta (free from 
fluoride of barium). 

Nttroffen. — In the estimation of nitrogen in compounds rich in 
carbon by the method of Dumas, Mulder(l) observed the forma- 
tion of carbonic oxide, even in an analysis in other respects well 
conducted. This gas is produced by the decomposition of the 
carbonic acid evolved from the bicarbonate of soda in its passage 
over the uuconsumed red-hot carbon, and is carried along by the 

• (1) Schcik. Oudci'z. V, 4. Stuk, 277 . 
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Nitrogen. ra pi(j 8 t r cam of gas before it can be reconverted into carbonic acid 
by the oxide of copper. On this account, it is advisable, in the 
analysis of compounds rich in carbon, to mix them very carefully 
with the oxide of copper, and to evolve the carbonic acid from the 
bicarbonate of soda very slowly, especially towards the end of the 
process. A plug of copper-turnings, oxidised on the surface by 
ignition in air, and retained at a red-heat throughout the combus- 
tion, might likewise entirely prevent the passage of carbonic oxide 
into the gas-cylinder. . 

Th. Bromcis(l) has described a method, communicated to him by 
Bunsen, for the analysis of the nitrite and hyponitrite of lead, which 
is applicable to all the salts of metallic oxides with nitrogen-acids, 
capable of being decomposed by heat, and allows of the determination 
of all the constituents by one experiment. It consists in decompos- 
ing the compound in an atmosphere of nitrogen, passing the evolved 
gases over ignited metallic copper, and abstracting the water by 
means* of chloride of calcium. The apparatus consists of a chloride 
of calcium tube 2 feet in length, connected with another tube (A) 
about 20 inches long, filled with reduced copper-turnings, which 
serve to abstract the oxygen from the air ; this tube is drawn out 
to a point at its other extremity, where it is connected with another 
tube (B) of 10 inches long, likewise drawn out, and containing 
reduced copper' in its anterior portion ; in the hinder part of this 
tube is placed a platinum boat, filled with the substance to be 
analysed. This last tube is w r cighed with its contents, and the 
weight of the substance and of the little platinum boat arc likewise 
known. Connected with this tube is a chloride of calcium tube, and 
with this again a wider glass tube (C), which contains reduced copper 
to prevent an introduction of oxygen (by diffusion) from the aspirator, 
which is connected with this part of the apparatus. After the copper 
for the two little tubes B and C has been dried in the water-bath, and 
the outer tube C filled with it, and connected with the aspirator, the 
little platinum boat with its contents is first introduced, tbfen the copper 
into the middle tube B, the chloride of calcium tube and the tube B 
weighed, connected together, and the latter surrounded with copper-foil, 
to prevent the fusion of the ashes upon it, and placed in a charcoal 
lire. The tube A is heated to redness, and when all hygroscopic 
moisture is expelled from it, it is connected with the tube B, and the 
aspirator is put in operation till all the atmospheric air is replaced by 
nitrogen.- The tube C is now heated to redness, and B fused with 
the blow-pipe, at the narrow part between the caoutchouc and the 
copper-foil ; the last-mentioned tube is gradually heated to redness, 
commencing at the end nearest to the aspirator. After the 
experiment is concluded, and the tube cooled, the apparatus is dis- 

(1) Loc. eit. at page 188 of the present work. 
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connected where the chloride of calcium tube joins the outer tube C, 
the closed point broken off, air drawn through the apparatus, and the 
chloride of calcium tube and the tube B are weighed, together with 
the points which were broken and fused off. The diminution of weight 
of the tube B, is the joint amount of nitrogen and water in the sub- 
stance; the weight of the water (and therefore that of the nitrogen) is 
obtained from the increase of weight of the chloride of calcium tube. 
Lastly, if the weight of the oxide of lead remaining in the little 
platinum boat is determined, and this weight, together with that of 
the water and nitrogen, deducted from the weight of the substance 
employed, the amount of oxygen present is ascertained. 

In the analysis of the combinations of nitric acid with suboxide of 
mercury, Marignac(l) estimated the nitrogen by the method used 
in the analysis of an organic substance. The salt to be analysed was 
placed at ,the end of a combustion-tube, which was filled up with 
spongy metallic copper, and connected with an U-shaped tube, con- 
taining pumice-stone moistened with oil of vitriol ; from this a bent 
tube conducted the gas into a graduated gas-jar, which could be 
raised or depressed at pleasure in a cylinder of mercury. After the 
experiment the increase in volume of the air in the jar, and the 
increase of weight of the desiccating tube were estimated, and the 
amounts of nitrogen and water ascertained. Marignac has satisfied 
himself that the sources of error in this process are quite unimpor- 
tant. If so much of the mercury-salt be employed that from 80 to 
120 c. c. of nitrogen are obtained, and a narrow tube be made use of, 
the error consequent on the absorption of oxygen is scarcely percep- 
tible ; the first effect of heat upon the salt is the expulsion af water, 
then dry nitrogen passes over, and carries all the water with it into 
the desiccating tube ; lastly, the mercury-vapour is evolved, and is 'so 
completely condensed between the metallic copper and the cork, that 
the determination of the water is not affected by it. 

Nitrous Add. — It is well known that when nitrous acid comes in 
contact with urea, both substances are decomposed, yielding carbonic 
acid, nitrogen and water; the determination of urea by Millon's 
proeess(2) depends upon this reaction. .Schwans(3) makes use of 
this process, conversely, for the estimation of nitrous acid. The 
compound of nitrous acid is brought in contact with an excess of 
urea, and then with sulphuric acid, in an apparatus fitted for the 
estimation of the carbonic acid. 1*000 part by weight of carbonic 
acid evolved, represents 0*760 of nitrous acid. 

Cyano&en. — Ch. Heisch(4) determines the cyanogen in cyanide 
of mercury in the form of cyanide of silver, to effect which he brings 

(1) Loc. cit. p. 193 of the present volume. 

(2) Annual Report for 1847 and 1848, Vol. II, 249. 

(3) Ann. Ch\ Pharm, LXX, 50. 

(4) Chew. Soc. Qu. j. II, 219. 
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cyanogen. the compound in contact with zinc, water and sulphuric acid, in an 
apparatus for evolving gas, from which the hydrocyanic acid produced 
is conducted into nitrate of silver; the precipitate is collected and 
weighed. In order that the zinc may not be protected by amalgama- 
tion from the action of the acid, a little nitric acid is added to the 
mixture. The author considers this method applicable to the analysis 
of the double cyanides ; a determination made with cyanide of mer- 
cury gave a satisfactory result. 

' Metals in oenerai. — C. F. Flattnei^l) has described, in a little 
treatise, the methods invented by himself, and employed in the 
assay-laboratory of the Freiberg smelting-works, for the quantitative 
• estimation of cobalt, nickel, copper, lead and bismuth, in the dry 
way. The process for the determination of these metals in ores and 
furnace-products mainly consists in the conversion of the copper, 
nickel, cobalt and the greater part of the iron into arsenides, with 
simultaneous separation of the lead and bismuth in the metallic 
state, and in the subsequent roasting of the arsenides formed ; in 
this process, first the arsenide of iron, and after the volatilisation of 
the excess of arsenic which is still present, the arsenide of cobalt and 
then the arsenide of nickel, arc separated from the arsenide of copper 
by smelting, and from the amount of the arsenides of cobalt and 
nickel (Co 4 As and Ni, t As), which are constant at higher temperatures, 
the amount of pure cobalt and nickel is obtained by calculation ; 
lastly, the arsenic combined with the copper is volatilised, when the 
copper alone remains behind. For the details of the process we must 
refer to the original treatise of the inventor, whose merits in this 
department of analytical chemistry are universally acknowledged. 

For the analysis of the salts of those metallic oxides which are 
insoluble in potassa, Iiouchcr(2) proposes to precipitate the bases 
by a known volume of an alkaline solution graduated by means of 
sulphuric acid, to wash thoroughly, and then to estimate the amount 
of alkali in the filtrate by means of a graduated acid. The difference 
in the amount of alkali corresponds to the amount of acid which was 
contained in the salt. 

separation of Nitrates from chlorides. — Freshly precipitated phos- 
phate of silver is decomposed, when digested and subsequently evapo- 
rated to dryness with chloride of magnesium, chloride of calcium, or 
chloride of sodium, into phosphate of magnesia, lime, or soda, inso- 
luble in water or alcohol, and -chloride of silver ; nitrate of magnesia 
and nitrate of lime do not decompose it. This reaction has induced 
Lassaigne(3) to recommend phosphate of silver for the separation of 
nitrate of magnesia from chloride of magnesium, or of nitrate of lime 

(1) Ueitrag zur Erweiterung der Probirkunst. Freiberg, 1849. 

(9) Compt. Itend. XXIX, 283. 

(3) J. Pbartn. [3] XVI, 289 ; .Compt. Read. XXIX, 183; inbtit. 1849, 259- 
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from chloride of calcium, which are frequently met with in well- 
waters. The phosphate of silver is stated to be very sparingly 
soluble in solutions of the nitrates. By this reagent also, chloride 
of sodium may be easily separated from certain organic substances 
(e. ff. sugar), since the phosphate of soda thus produced is insoluble 
in alcohol. 

' Behaviour of Baryta and Strontia before the Blow-pipe. — Accord- 
ing to J. S. Muspratt(l) chloride of barium, nitrate, and especially 
acetate of barytg, tinge the blow-pipe flame of a bright-green, whilst 
caustic-baryta imparts a yellowish colour; of strontia-salts, those only 
which are soluble iR water colour the flame carmine-red ; in many 
eases it is necessary that they be first moistened with water : chloride 
of barium and chloride of calcium do not interfere with the strontia- 
reaction, but soda-salts completely prevent it. A mixture of a 
strontiu-salt with a salt of potassa colours the outer flame indistinctly 
carmine-red, whilst the violet colour appears around the test- 
specimen. 

Lime. — A. ltcynoso(2) has made an observation which is of some 
importance for the estimation of lime, that the oxalate of this base, 
digested in soluble salts of copper (chloride, sulphate and nitrate), is 
gradually converted into oxalate of copper, with formation of a 
soluble lime-salt(3). In the presence of much chloride of sodium, 
chloride of calcium, or chloride of ammonium, oxalate of lime dis- 
solves in chloride of copper ; on agitation, or long standing, oxalate 
of copper separates; on boiling oxalate of lime with the soluble salts 
of oxide of silver, oxide of lead, oxide of cadmium, oxide of zinc, oxide 
of nickel, oxide of cobalt,, strontia and baryta, a soluble lime-salt is 
formed, and the oxalates of these bases are precipitated. 

Separation of HI amnesia from Alkalies. — For the estimation of the 
magnesia (or of the oxides of zinc, nickel and cobalt) and alkalies in 
the same solution, II. Watts(f) has proposed to precipitate the first 
by a known weight of carbonate of soda at a boiling heat, to neutra- 
list; the filtrate with sulphuric acid, or if the bases were dissolved in 
hydrochloric acid, with the latter, to evaporate to dryness, ignite and 
weigh. After deducting the amount of sulphate of soda, or chloride 
of sodium, which corresponds to the carbonate of soda employed, the 
amount of the potassa- or soda-salt present is ascertained. This 
method does not possess any decided superiority over the employment 
of phosphate of ammonia(5), as proposed by Jleintz and Erdmann, 


(1) Ann. Ch. Pharm. LXXI1, 118 ; Laur. and Gerli. C. R. 1850, 161. 

(2) Compt. Rernl. XXIX, 527 ; J. Pr. Chem. XL1X, 511. 

(3) Reynoso's statement with regard to tlie conversion of oxalate of lime into 
oxalate of copper, by means of chloride of copper, is strictly correct. Malate and citrate 
of lime arc perfectly soluble in chloride of copper in the cold, and by this solubility are 
easily distinguished and separated from oxalate and tartrate of lime. 

(4) . Chem. Soc. Qu. J* II, 99. (5) Annual Report for 1847 and 1848, Vol. II, 226. 
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but is attended with the great disadvantage, that the accuracy of the 
estimation is impaired in proportion as the quantity of the alkalies 
diminishes. 

Chromium. — Chromic acid, in acid solutions, is converted into ses- 
quioxide of chromium by salts of protoxide of iron (6 FcO + 2 CrO, 
= 3 Fe 2 0 3 + Cr 2 0 3 , according to. which l'OOO of metallic iron repre- 
sent 0-600 of Cr0 3 , or 0-4571 of Cr 2 0 3 , or 0-3143 of Cr). If a 
solution of protoxide of iron of known strength be added in excess to 
the acidified solution of the chromium-compound, in which all the 
chromium has been previously converted into chromic acid, and if the 
amount of protoxide of iron still remaining be determined according 
to Marguerite’s method, by means of a graduated solution of per- 
manganate of potassa (an operation in every respect similar to the 
estimation of nitre by Pelouze’s(l) method), then the difference 
between the amount of iron still present as protoxide, and the whole 
quantity employed, i-epresents the amount converted into sesqui- 
oxide by the chromic acid, and from this the amount of the latter 
may be calculated. Upon this principle a method described by 
H. Sch warz(2) for the estimation of chromium is based. To deter- 
mine the amount of this metal in chrome- iron ore, a weighed portion 
of the finely divided mineral to be analysed is added to fused -hydrate 
of potassa heated to redness in a silver crucible ; sticks of fused 
chlorate of potassa are then introduced till the mass is clear, and of 
a transparent yellow colour; upon cooling it is dissolved in hot water, 
the solution supersaturated with sulphuric acid, and the chromic acid 
determined as described above. If the chromium-compound is fused 
with nitre the aqueous solution contains nitrous acid : this may be 
decomposed by boiling the alkaline liquid with chloride of ammo- 
nium. 

Uranium. — A. Fatera(3) proposes the following process for the 
determination of the amount of uranium present in “uranium -ores : 
the nitric solution is precipitated with excess of carbonate of potassa, 
the filtrate evaporated, and the ignited residue extracted with water, 
which leaves undissolved a combination of potassa and sesquioxide of 
uranium, from which the amount of uranium present is to be calcu- 
lated. Since some sesquioxide of uranium is precipitated together 
with the sesquioxide of iron, and cannot be redissolved by an excess 
of carbonate of potassa, and other oxides remain dissolved in the 
bicarbonate of potassa together with sesquioxide of uranium, this 
method of determining the uranium cannot furnish very accurate 
results. 


(1) Annual Report for 1847 and 1848, Vol. II, 223. 

(2) Ann. Ch. Pharm. LXIX, 209 ; J. Pr. Chem.-XLVII, 15 ; Chem. Gaz. 1849. 143. 

(3) From Berichtc der Freunde der Naturwissenseh. in Wien, IV, hi J. Pr. Chem. 
XLVI, 182. 
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Arsenic. — The best form for the estimation of arsenic, according 
to H. Rose(l), -is the arseniate of magnesia and ammonia, as origi- 
nally proposed by 'Levol; the precipitate must not, however, be 
ignited as Levol recommends, since a loss of arsenic then results 
from its reduction to the metallic state. The precipitate is best dried 
in vacuo over sulphuric acid (and is then expressed by 2 MgO, 
NH 4 0, AsO b + 12 HO), or at 100° (when its formula is 2 MgO, 
NI1 4 0, AsO- + HO). The conversion of an arsenic-compound, even 
of sulphide of arsenic, into arsenic acid, is most easily effected by the 
action of chlorate of potassa and nitric acid at a gentle heat. Arse- 
nious acid is most accurately estimated by the amount of gold 
reduced from the chloride (2 cquivs. of gold represent 3 cquivs. of 
arsenious acid). All arseniates, even arseniate of lime, are com- 
pletely decomposed by fusion with alkaline carbonate; the arsenic 
acid may also be separated by treatment with metallic mercury and 
nitric acid (as stated in the case of phosphoric acid, page 395), but 
this method cannot be well made use of, since the platinum crucible is 
very powerfully attacked by this process, and if a porcelain crucible be 
employed silica is found in solution. * 

P. Kotschoubey(2) has communicated a method of determining 
arsenic, which is founded .upon the same principles as that employed 
by Raewsky(3) for the estimation of phosphoric acid, and is there- 
fore open to the same doubts with respect to accuracy. The solu- 
tion, which must contain the arsenic in the form of arsenic acid, is 
precipitated by acetate of sesquioxide of iron (or a mixture of solu- 
tions of iron-alum and acetate of soda) in the presence of free acetic 
acid ; the precipitate of arseniate of sesquioxide of iron (which, dried 
at 100° is said to possess constantly the formula Fe^O.^, As0 6 + 5 HO) 
is dissolved in hydrochloric acid, the solution reduced by metallic 
zinc, and the protoxide of iron in the filtrate determined, according 
to Marguerite's method, by means of a graduated solution of 
permanganate of potassa. From the quantity of iron present, that 
of the arsenic acid is calculated according to the above formula. 

Kobell(4) reduces the arsenic acid contained in the liquid to the* 
state of arsenious acid, by passing through it sulphurous acid, whilst 
the air is excluded ; chloride of barium is then added, the solution 
rapidly heated to ebullition (to expel excess of sulphurous acid), and 
the amount of arsenie acid calculated from the weight of the sulphate 
of baryta. Sulphide of arsenic is oxidised by aqua-regia , the solu- 
tion evaporated with the addition of a little sulphuric acid to expel 
all the nitric acid, then mixed with hydrochloric acid, precipitated 

(1) Pogg. Amt. LXXVI, 534 ; Bcrl. Acad. Her. 1849, 124; J. Pr. Client. XLIX, 1C6; 
Ann. Ch. Pharra. LXXII, 336; Instit. 1849, 308. 

(2) Petersb. Acad. Bull. VIII, 129 ; J. Pr. Client. XLIX, 182, 

(3) Annual Report for 1847 and 1848, Vol. 11, 213. 

(4) J. Pr. Chem. XLVI, 491. 
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with chloride of barium, and the filtrate being free from sulphuric 
acid is treated as above. 

Detection; of Arsenic In Judicial Cases. — Wohler(l) prefers 
the employment of chlorine gas for the destruction of the organic 
matter and extraction of arsenic in medico-legal investigations ; the 
chlorine may either be allowed to act directly uj>on the organic 
matter, or the latter may be dissolved in as small a quantity as 
possible of potassa-solution, the liquid acidified and treated with 
chlorine. After the removal of the excess of chlorine by digestion 
at a gentle heat, the liquid is filtered, heated to about 70°, and satu- 
rated with washed sulphuretted hydrogen gas, by which means the 
arsenic acid is precipitated as rapidly as when it is previously reduced 
to arsenious acid by treatment with sulphurous acid, a reduction 
which can only be slowly effected. If the gas be passed through the 
cold solution, it must, when completely saturated, be allowed to stand 
for twenty-four hours in a closed vessel. Ey gently heating in an 
open vessel, the excess of gas is then expelled, the solution decanted, 
the precipitate collected upon a small filter, thoroughly washed, and 
the filtrate once more saturated with sulphuretted hydrogen, in order 
to ascertain that all arsenic is separated. The removal of the organic 
matter which is precipitated together with the sulphide of arsenic, 
is effected, according to Wohler, w T ith ease and certainty in the 
following manner. The filter, together with the precipitate, is 
digested in a sufficiently large crucible of genuine porcelain, with 
concentrated nitric acid, until it is decomposed and reduced to a 
homogeneous mass ; the free nitric acid which it contains is satu- 
rated by pure carbonate of soda, gradually added, and the mass is 
carefully dried. It is important that it should contain the requisite 
excess of nitrate of soda, which is easily insured by adding a suffi- 
cient quantity of nitric acid at the commencement. The crucible is 
now heated over a large spirit-lamp to the fusing- point' of the nitrate 
of soda, w ; hen the mass first becomes brown, then blackens, and 
fuses, without explosion or deflagration, into a colourless liquid. The 
saline mass when cold, after gradual addition of pure concentrated 
sulphuric acid, is heated in the crucible until all nitric and nitrous 
acids are completely expelled. The nitric acid, as well as the carbon- 
ate of soda employed, must be free from chlorine, in order that, 
during this treatment with sulphuric acid, no chloride of arsenic 
may be volatilised. If the sulphuretted hydrogen precipitate contain 
antimony, this will be found in the fused mass as antimoniate of 
soda, and on extraction with water will remain undissolvcd as a white 
powder, which must be filtered off before the treatment with sulphuric 
acid. If suTphide of copper be present, black oxide of copper will 
then also remain behind. The acid saline mass (containing no nitric 


(l) Ann. Ch. Pharm. LXIX, 3G4 ; J. Pharm. [3] XVI, 395. 
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acid) is afterwards dissolved in the crucible with the least possible 
quantity of hot water, and the solution gradually introduced by a 
funnel tube into Marshes apparatus previously filled with hydrogen 
gas(l). If a ring of metallic antimony is obtained, independently of 
the well-known methods, it is easily distinguished from an arsenic ring 
by being heated afresh in hydrogen gas, when it is much less easily 
volatilised, does not impart the least garlic odour to the evolved gas, 
and allows a number of fused globules to be distinctly perceived in 
the tube with the aid of a lens. The chief difficulty, as Wohler 
very justly remarks, in this process, is in avoiding the introduction of 
arsenic from impure reagents and apparatus ; on this account all the 
substances to be employed, even the chlorate of potassa and the 
filter-paper, should previously be carefully tested. 

Boissenot(2) evolves the chlorine for the decomposition of organic 
matter in the examination for arsenic, from a paste of chloride of 
lime, to which he adds, drop by drop, commercial hydrochloric acid. 
He supposes, that even hydrochloric acid containing arsenic can be 
employed for this purpose without fear that this metal will pass over 
with the chlorine, since the evolution proceeds regularly in the cold, 
and the lime which is present fixes the arsenic acid. Notwithstand- 
ing this statement of Boissenot, which is unsupported by any direct 
experiment, it is advisable in every case to use hydrochloric acid 
which has been tested and found free from arsenic. 

Hi st in ctio n nf Arsenic and Antimony. — J. II. Van den Broek(3) 
has found, on repeating the experiments of Schdnbein(l) upon the 
disappearance of antimony and arsenic spots in an atmosphere of 
ozone, obtained by the evaporation of phosphorus, that this furnishes 
no satisfactory means of distinguishing between these two metals, 
since the periods required for the disappearance of arsenic and 
antimony-spots of equal thickness arc not very different. Contrary 
to the statcmdht of Sell tin bein, he observed that the disappearance, 
of the arsenic-spot requires a longer time than is necessary with an 
antimony-spot, and that in both cases the places previously occupied 
by the spots exhibit an acid reaction. 

In order to distinguish and separate antimonietted from ar- 
senietted hydrogen, Schenkel and Rieckhor (5) have taken 
advantage of the observation made by Meissner and II an- 
kel(6), that the former gas is decomposed by ail alcoholic solution of 


(1) In order to obtain the arsenic in an appropriate form for Marsh's test, the 
solution of sulphide of arsenic in potassa may be conveniently de-sulphur iscd by means 
of teroxide of bismuth. The filtrate, when acidified, may be poured intQ. the apparatus. 

(2) J. Pharm. [3] XV, 185. 

(3) Scheik. Onderz. V, 3. Stuk, 225. 

(4) Annual Report for 1847 and 1848, 231. 

(5) Jalirb. Pr. Pharm. XIX, 257. 

(6) J. Pr. Chcm. XXV, 243; L. Gmclin’s Handbuch der Cheinie, 4. Aufl., II, 758. 
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potassa. The antimonictted hydrogen, in their experiments, was 
so completely decomposed by slowly passing through a solution of 1 
part of caustic potassa in 3 parts of alcohol, that the hydrogen flame 
no longer furnished a spot, whilst it at once indicated an admixture 
of arsenietted hydrogen. 

Separation of Arsenic from Antimony. — If antimony and arsenic 
exist in a hydrochloric solution, Ullgren(l) directs that it be treated 
with an alkaline hypochlorite to convert the arsenic into arsenic acid, 
that tartaric acid be then added in great excess, afterwards ammonia 
and sulphate of magnesia, when the arseniate of magnesia-ammonia 
will be precipitated ; this precipitate is washed with dilute ammonia, 
dissolved in nitric acid, the solution evaporated to dryness in a 
platinum crucible, the residue mixed into a paste with a weighed 
quantity of ealcined magnesia and some water, dried and ignited. 
After deducting the amount of magnesia added, the arsenic acid is 
calculated from the difference, according to the formula 2 MgO, As0 6 , 
(containing in 100 parts, 73*593 of arsenic acid, or 48*018 of arsenic. J 
— See also page 407. 

Antimony. — H. Rose(2) has pointed out that when antimony is 
present in a hydrochloric solution in the form of teroxide, Sb0 3 , it 
can be estimated in the same manner as arsenious acid by means of 
an excess of tcrchloride of gold. If, together with the metallic gold, 
antimonic acid also separates, which can be prevented by a large 
excess of hydrochloric acid, it may be removed by fusing the preci- 
pitate together with the filter, with alkaline nitrate and carbonate ; 
the coherent gold is then weighed. — The tcrchloride of gold serves 
also for the detection (and estimation) of teroxide of antimony when 
present with antimonic acid, for example, in the antimoniatc of 
teroxide of antimony (antimonious acid, SbO., Sb0 5 ). The detection 
of teroxide of antimony in the presence of antimonic acid is however 
more easily effected by nitrate of silver. A solution of teroxide of 
antimony in caustic alkali, gives with nitrate of silver a deep black 
precipitate, which docs not dissolve in ammonia ; a solution of anti- 
moniatc of potassa, on the other hand, gives a yellowish-white 
precipitate of antimoniatc of silver, which, if free alkali be pre- 
sent, is mixed with brown oxide of silver; both are completely 
soluble in ammonia. In order to recognise teroxide of antimony in 
the presence of antimonic acid, the compound is fused for a short 
time with hydrate of potassa in a silver crucible, dissolved in water, 
nitrate of silver added, and subseqiiently ammonia ; if a black pre- 
cipitate remains undissolved, teroxide of antimony was present, of 
which the smallest traces are thus indicated. By long fusion with 


(1) Ann. Ch. Pharm. LXIX, 303. 

(2) Pogg. Ann. LXXVII, 110; Berl. Acad. Ber. 1849, 165; J. Pr. Chem.-XLIX, 
222 ; Ann. CU. Pharm. LXXII, 340 ; Instit. 1849, 411. 
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hydrate of potassa the teroxide of antimony is converted into anti- At,timony - 
nionic acid. Terehloride of gqld likewise gives a black precipitate 
in an alkaline solution of teroxide of antimony ; with antimoniate of 
potassa only an insignificant black precipitate is produced af^er very 
long standing. A hydrochloric solution of teroxide of antimony is, 
after a time, so completely precipitated by oxalic acid, that the fil- 
trate is free from antimony; a hydrochloric solution of antimonic 
acid gives with oxalic acid only a few flocks. Tartaric acid prevents 
the precipitation of teroxide of antimony by oxalic acid. 

In the quantitative determination of teroxide of antimony and 
antimonic acid, the whole of the antimony present is first determined 
in one portion of the„compound, and in another, the teroaide of anti- 
mony by means of terehloride of gold. — II. Rose states that solu- 
tions of antimony containing hydrochloric acid, easily lose some 
antimony in the form of chloride when rapidly evaporated ; the 
sulphur-compounds of antimony always dissolve in hot concentrated 
hydrochloric acid as terehloride ; if the’ compound contains more 
sulphur than corresponds to the ter sulphide of antimony, this excess 
remains behind in a pure state after long digestion with hydrochloric 
acid; from the weight of this residue the composition of the sulphur- 
compound is determined. 

Separation of Antimony from Tin. — II. Rose has recently improved 
the method adopted by him, and described in the Annual Report for 
1817 and 1848 (Yol. II, p. 331, et seq.), for the separation of antimony 
and tin ; on account of the partial solubility of antimoniate of soda 
in water, he now employs dilute spirit to separate it from the stannatc 
of soda. The oxides of the two metals retained for some time at a 
red heat, in fusion, with excess of hydrate of soda in a silver crucible, 
are exhausted w'ith water, rinsed into a beaker, and the liquid mixed 
with £ of its volume of . alcohol of sp. gr. 0 83, in which the 
stannate of soda is entirely dissolved, whilst the antimoniate is easily 
deposited. The latter is washed, at first with a mixture of equal 
volumes of alcohol and water, and at last with a mixture of three 
volume* of alcohol and one. volume of water, until the filtrate acidu- 
lated with sulphuric acid no longer gives a precipitate of sulphide of 
tin when tested with sulphuretted hydrogen. It is advantageous to 
mix the dilute spirit with a little carbonate of soda. 

Separation of Antimony, Tin and Arsenic. — In order to "separate 
antimony, tin and arsenic, H. Rose converts them into oxides by 
means of strong nitric acid, and fuses these with eight or nine parts 
of hydrate of soda in a silver crucible. The antimoniate of soda 
is separated, as described above, by dilute alcohol. Tim filtrate is 
acidified with hydrochloric acid, completely precipitated by sul- 
phuretted hydrogen, and the sulphides collected upon a weighed 
filter: (If after long standing and wanning with sulphuretted hydro- 
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gen a fresh precipitate appears, it consists only of sulphide of arsenic, 
and may be collected separately) . The sulphides of, tin and arsenic 
arc separated (as stated at page 413) by heating the mixed precipi- 
tates in # an atmosphere of sulphuretted hydrogen, the former being 
afterwards converted by roasting into binoxide of tin, the latter into 
arsenic geid, by means of nitric acid and chlorate of potassa. 

Lead. — For the rapid estimation of very small quantities oif lead, 
Horsford(l) proposes to precipitate with sulphuretted hydrogen an 
equal volume of a solution of acetate of lead, the amount of lead in 
which is diminished according to a certain scale (O'l — 0*01 — 0001 
— 0 0001 — 0 00001 grm.), and to compare the amount of the precipi- 
tate with that of the sulphide of lead precipitated by sulphuretted 
hydrogen, from a known quantity of the solution under examination 
previously mixed with some acetate of potassa. if the solution, 
without concentration, gives no precipitate, it contains less than 
T<nnnrr> °f lead ; it is then evaporated to a given volume and again 
tested ; if organic matter be present the solution is evaporated to 
dryness, the residue ignited, dissolved in nitric acid, the solution 
mixed with some acetate of potassa, and diluted to a given volume. 

Ebehncn(2) has proposed the employment of sulphuretted hydrogen 
for the quantitative separation of several metals in the dry way ; this 
method is based upon the difference in the solubility and volatility 
of the sulphides formed. His experiments relate to the following 
metals. 

8c]<aration of Manganese from Nickel ami Cobalt. — In order to 
separate manganese from nickel and cobalt, the weighed mixture of 
the oxides is introduced into a little boat of porcelain or of platinum, 
heated to dull redness in a stream of sulphuretted hydrogen, and 
the sulphides allowed to cool in an atmosphere of the gas. On 
digesting for some hours with cold dilute hydrochloric acid, only the 
manganese is dissolved ; the sulphides of nickel and cobalt remain 
behind’ free from manganese. 

Separatum of Manganese from Zinc. — The separation of manganese 
from zinc cannot be effected in this way, since sulphide of zinc is 
soluble in dilute hydrochloric acid, and acetic acid does not remove 
all the manganese ; it is well known that these two metals may be- 
completely separated, by means of sulphuretted hydrogen, in an 
acetic solution. 

Separation of Iron from Cobalt. — A mixture of the sulphides of 
iron and cobalt (prepared by heating their oxides in sulphuretted 
hydrogen), yields scarcely any iron even to concentrated hydrochloric 


(1) Clietn. Gaz. 1849, 297. 

(2) Ann. Ch. Pliys. [3] XXV, 92 ; J. Pliarm. [3] XV, 266 ; J. Pr. Clicm. XLVI, 
305 ; Ann. Ch. Pliarm. LXXII, 329 ; Clicm. Gaz. 1849, 82. 
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acid, on which account the two metals cannot be separated by this Se Jn r ron 01 2 3 * 5 
process ; if the oxide of iron contain manganese, a part of the latter ’ 
always remains behind with the sulphide of iron. 

Separation of Iron and several other Metals from Arsenic. — When 
compounds'of arsenic acid with sesquioxide of iron are heated in 
sulphuretted hydrogen gas, both metals are converted into sulphides; 
the sulphide of* arsenic is volatilised, while the sulphide of iron re- 
mains behind free from arsenic. Ebclmen supposes that in this 
way also, the separation of arsenic agid from the oxides of nickel, 
zinc, copper and lead, might be effected. 

Separation of Tin from Arsenic. — In the sanie manner, all the 
' arsenic may be volatilised as sulphide from a mixture of arsenic acid 
and binoxide of tin, and even from a compound of the two, by 
heating in a stream of sulphuretted hydrogen gas, bisulphide of tin 
remaining behind, which is converted into binoxide by roasting. — 

H. Rose(l) likewise recommends, for the separation of arsenic and 
tin, to heat their sulphides in a stream of sulphuretted hydrogen, 
and to pass the sulphide of arsenic, which is completely volatilised, 
into ammonia. 

Separation of Nickel from Cobalt. — In the separation of nickel 
from cobalt, Wohler (2) precipitates the latter, after the separation 
of nickel by Liebig's method(3}, by means of nitrate of suboxide 
of mercury as nearly neutral as possible, which is added to the solu- 
tion of cobalticyanide of potassium (carefully neutralised with 
nitric acid, or even when still alkaline). The w 7 hite precipitate, 
which is easily washed, contains all the cobalt as cobalticyanide 
of mercury, and leaves, when ignited in air, black sesquioxide of 
cobalt. 

Mercury. — Marignac(4) finds, in the analysis of the compounds 
of the oxides of mercury with the acids of nitrogen, that the mercury 
is more easily determined in the form of oxide, than by reduction 
with protochloride of tin or hypophosphorous acid. The salt is 
heated in a glass tube, one end of which is draw r n out to a point ai\d 
dips into water, whilst the other is connected with a gasometer, by * 
means of which dry air is passed through the heated tube, and in 
this manner the complete decomposition of the salt is easily effected, 
without the i^cessity of employing too high a temperature. 

Analysis of Ashes In General. — H. Rose(5). has fully described the 
methods which he adopts in the examination of ashes : to the state- 
ments upon this head in the Annual Report for 1847 and 1848, Vol. II, 


(1) See page 412. 

(2) Ann. Ch. Pharm. LXX, 256. 

(3) Annual Report for 1847 and 1848, Vol. II, 234. 

(1) See page 403 of the present volume. 

(5) Pogg. Ann. LXXVI, 321; J. Pr. Clicrn. XLV1JI, 38 ; Phil. Mag. [3] XXXV, 15. 
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p. 238, we rmjst add that the estimation of the phosphoric acid in 
. the hydrochloric extract of the charcoal, is effected by means of metallic 
mercury and nitric acid (according to the process described at 
p. 395). The phosphates arc either precipitated by ammonia, and 
afterwards dissolved in nitric acid, or when no sulphuric acid is 
present, the hydrochloric solution is evaporated to perfect dryness, 
the dry mass exhausted with nitric acid, the solution filtered from any 
silica which may be present, and treated with metallic mercury and 
• nitric acid. Rose proposes the following method, contrived by 
Fleitmann, of overcoming the objection (founded upon the fusion 
of the ashes into the crucible, and volatilisation, of the alkali com- 
bined with phosphoric acid) to the complete incineration of the char- 
coal, after exhaustion with water and acids, in a stream of oxygen gas. 
The carbonaceous mass Is moistened with a concentrated solution 
of bichloride of platinum, at first gently heated in a porcelain crucible, 
and then ignited in a concave platinum lid (1 ) . The coal burns 
off slowly; complete incineration is accelerated by stirring (2), 
and when necessary by again moistening with bichloride of platinum. 
The ash-grey residue thus obtained is ignited in a stream of hydrogen 
gas, in order entirely to decompose the double salts of the alkaline 
chlorides with bichloride of platinum, then digested with hydro- 
chloric acid, and the filtrate analysed in the same manner as the hydro- 
chloric extract of the charcoal. The uu dissolved* residue, consisting 
of platinum, sand and silica, is cither first boiled with carbonate of 
soda to remove the silica, and the platinum and sand are then sepa- 
rated by aqua-regia; or the platinum* is first extracted with aqua - 
regia, and the residue is then treated with carbonate of (not caustic) 
soda. 

With respect to the form in wlneh the' inorganic compounds arc 
contained in vegetable and animal substances, H. Rose (3) has 
adopted the following view's. The processes of assimilation of inor- 
ganic compounds in plants and animals exhibit very great diversity. 
The inorganic substances are taken up into the plants in an oxidised 
state, but during the growth of the latter, especially in the green 
parts, a process of deoxidation takes place, which is not merely 
confined to the carbonic acid, but also extends to the mineral con- 
stituents ; the intensity of the process of deoxidation least where it 
first commences, viz : in those organs of plants which are nearest to 
the ground. As this process of deoxidation proceeds in the living 
plant, the phosphates are probably converted into unoxidized com- 

(1) The combustion of the coal with the aid of finely divided platinum takes place, 
apparently only, at a lower temperature, for a red heat in reality exists at that part 
where oxygen is conveyed by the platinum to the coal. 

(2) The stirring of the ashes is, as Tli. Saussure has alreodv indicated, injurious. 

(3) Pogg. Ami.-LXXVI, 305;..!. TV Clicm. XLVIli, 36; Berl. Acad. Ber. 1848, 
December ; Phil. Mag. [3] XXXV, 1 ; Instil. 1849, 175. 
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pounds containing, in most cases, phosphorised radicals in combina- 
tion with the metals of the alkalies and earths. Such parts of plants, general, 
therefore, as the seeds, the constituents of which have been exposed 
during the longest period to the deoxidising influence, contain the 
greatest amount of uuoxidised matters, in which the herb-like parts are 
comparatively poor. After carbonisation of the organic matter, 
these deoxidised' substances are insoluble in water and hydrochloric 
acid, and are therefore contained in the charcoal which has been ex- 
hausted with these menstrua. Rose calls those organic substances, 
the inorganic constituents of which are in a state of complete oxida- 
tion, teleoxydic bodies ; pea-, rape- and vrheat-straw, as well as 
several animal substances, are included by him in this' class. Those 
organic substances, the inorganic constituents of which nre present 
partly in an oxidised, partly in an unoxidised condition, he desig- 
nates meroxydic bodies ; such are peas, rape-seed and wheat. 
Anoxydic bodies, i. e. such organic bodies, the charcoal of which 
yields nothing to solvents, are found neither among vegetable nor 
animal substances. In the process of nutrition of animals, the 
elements of the meroxydic constituents of the vegetable food enter 
into combination with the oxygen conveyed into the system, and at 
the same time, of course, the compounds of the “ hypothetical phos- 
phorised radicals with metals” are also oxidised. Hence it follows that 
in the blood, as the material from which the other parts of the 
body are repaired, a certain amount of completely oxidised salts may 
be contained, although a large quantity of the above-mentioned hypo- 
thetical compounds must still be present. The blood is designated 
a meroxydic substance, as are also cows’-milk, and the yolk of hens’- 
eggs. The excrements, bones, bile, and the albumin of hens , -eggs' 
belong, on the other hand, to the teleoxydic class. — Ultimately, 

II. Rose supposes that perhaps the names anoxydic, meroxydic and 
teleoxydic bodies, will be applied respectively to substances the 
inorganic constituents of which consist chiefly of phosphates in an 
urioxidised, a partly oxidised, or an entirely oxidised condition. Ip 
this case the blood will be called anoxydic, but the flesh, on the 
other hand, a meroxydic substance. — This classification proposed by 
H. Rofce, as well as the methods of investigation founded upon his 
views, are not, likely to be retained. If the inorganic substances be 
contained in such various forms in a vegetable or animal substances, 
their condition would be so changed by incineratioii, or even by 
carbonisation, that no conclusion with regard to the nature of the 
uncarboniscd substance could be drawn from that of the carbonised ' 
portion. But leaving this out of consideration, Strecker(l) has 
found — and his statement has been confirmed by H. Rose(2) — that 
chloride of sodium, as well as other salts which were purposely added 


(1) Ann. Ch. Pham. LXX11I, 339. 


(2) Pogg. Ann. LXXIX, 398. 
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to organic substances before carbonisation (ami were not produced by 
the vegetative process), may be as obstinately retained by the coal as 
the (according to Rose’s view) deoxidised salts of phosphoric acid(l). 
The consideration of this subject, however, belongs to the next An- 
nual Report. — Respecting the results of single analyses, see the 
sections on Animal and Agricultural Chemistry. 

Analysis of Ashes of Blood. — F. Yerdeil(2) has arrived at the 
following process for the analysis of the ashes of blood. The blood 
is first charred in a porcelain capsule till no more empyreumatic 
vapour is evolved, the porous coal powdered and incinerated in the 
muffle, and lastly, the ash heated with nitrate of ammonia, which is 
dissolved in water and added by degrees. The coal is thus entirely 
burnt, and the carbonates are converted into nitrates, by which 
means a complete separation is effected, of the constituents soluble 
in water, from those which arc insoluble. The ash of blood thus 
prepared, when digested with water and filtered, yields a perfectly 
neutral solution which contains alkaline phosphates, nitrates and 
sulphates, as well as metallic chlorides and phosphate of magnesia, 
whilst phosphate of lime and sesquioxide of iron remain behind. 
From the aqueous solution all the chlorine and phosphoric acid are 
precipitated by nitrate of silver. The precipitate, when treated with 
dilute nitric acid, leaves chloride of silver ; from the filtrate the 
silver is precipitated by means, of chloride of potassium, and the 
phosphoric acid is either calculated from the amount of chloride of 
silver obtained, or precipitated as phosphate of magnesia-ammonia. 
From the solution which contains the alkalies, the excess of silver 
and the sulphuric acid are removed by chloride of barium, the baryta 
and lime then precipitated by means of carbonate of ammonia and 
ammonia, the filtrate evaporated and the residue ignited. On treat- 
ment with water the magnesia is left, whilst the alkalies dissolve, and 
are determined as usual. The sesquioxide of iron, the lime, and 
phosphoric acid are also determined by the usual methods, in the 
portion of ash which is insoluble in water. For the determination 
of the lime, the sulphuric and carbonic acids, separate quantities of 
the ash are employed. 

Analysis «f the Ashes of Flesh. — Fr. Keller(3) pursues the fol- 
lowing method in the preparation and analysis of the ashes of animal 
substances (especially of flesh). He boils the animal matter re- 
peatedly with water, and separates the solution from the residue by 
pressure. The liquid is evaporated, and the residue charred in a 
porcelain capsule ; after boiling the powdered coal with water the 


(11 Also Lehmann’s views and hopes (Lchrbuch der Physiol. Cheiuie, 2 Aufl., I, 
410) are thus deprived of their foundation. 

(2) Loc. cit. at page 367 of the present volume. 

(3) Loc. cit. at page 308 of the present volume. 
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undissoived portion . is completely incinerated in the muffle. The 
residue of flesh which has been boiled out and pressed, is likewise 
dried and carbonised, and the coal in a finely divided state, treated 
for several days with strong nitric acid, after whicjji it very easily 
burns in the muffle. The nitric solution is evaporated, and the 
ignited residue repeatedly heated with nitrate of ammonia till all the 
coal has disappeared. The ashes thus obtained are intimately mixed, 
and ignited with three or four times their volume of fused hydrate 
of baryta. From the aqueous solution of the ignited mass the 
baryta is removed by sulphuric aeid or carbonate of ammonia, and 
the alkalies estimated in the filtrate. The portion insoluble in water/ 
which contains all the phosphoric acid, is dissolved in the least 
possible quantity of nitric acid, the sulphate of baryta which sepa- 
rates is weighed, and the phosphate of sesquioxide of iron precipi- 
tated by acetate of ammonia : from the acetic solution the total 
amount of phosphoric acid is separated by acetate of lead. After 
the decomposition of the washed phosphate of lead by sulphide of 
ammonium, the phosphoric acid is precipitated from the filtrate by 
means of sulphate of magnesia. In the solution filtered off from 
the phosphate of lead, tlie baryta and oxide of lead are precipitated 
by sulphuric acid, the filtrate (from which the last traces of lead 
must be removed by sulphuretted hydrogen) is evaporated, and the 
lime and magnesia estimated as usual. 

Analysis of tlie Ashes of Plants Til. Way and G. Ogston(l) 

have adopted the following process in their numerous published 
analyses of the ashes of vegetables(2). The substance was incine- 
rated as far as possible at a dull red-heat in a large platinum crucible, 
a platinum wire being used to stir it from time to time(3). For the 
determination of the chlorine, sulphuric and carbonic acids, separate 
quantities were employed. Ashes which were rich in silica or char- 
coal were mixed with an equal weight of nitrate of baryta and intro- 
duced by degrees into a large ignited platinum crucible, by which 
means the asli became perfectly white, and was afterwards easily 
decomposed by hydrochloric acid. The silica was then separated as 
usual, the sulphate of baryta present being taken into consideration. 
Of the liquid filtered from the silica, one part was devoted to the 
estimation of alkalies (by addition of baryta- water, and subsequently 
of carbonate of ammonia, ammonia, &c.) ; another portion was pre- 
cipitated with a slight excess of sulphuric acid (since the quantity of 
nitrate of baryta employed was known, the amount of sulphate of 
lime adhering to the precipitated sulphate of baryta may be calcu- 
lated). In a third portion of the filtrate, the phosphate of sesqui- 


(1) Journ. of the Royal Agricult. Soc. of England, VIII, Part 1. 

(2) See Agricultural Chemistry in this Annual Report. 

(3) See page 414. 

VOL. III. 
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oxide of iron was precipitated by means of acetate of ammonia, then 
the lime, and lastly, the magnesia ; from the remainder, after nearly 
neutralising with ammonia and adding acetate of ammonia and free 
acetic acid, the phosphoric acid was precipitated and determined as 
described at page 397. In ashes which contained little silica or 
charcoal the same method was followed, omitting the deflagration 
with nitrate of baryta. .In consequence of some doubt having been 
thrown upon the accuracy of their results by Rose’s researches on 
the constituents of the ashes of animal and vegetable substances. 
Way and Ogston have made a number of experiments from which 
they have arrived at the conclusion, that in their process of incinera- 
tion no other’ essential element except sulphur is lost by volatilisa- 
tion. 

Caillat(l) states that in plants poor in fleshy parts, as clover, 
lucerne, sainfoin, the extraction of the inorganic constituents by dilute 
hydrochloi’ic acid was so successful that the residue which was obtained 
when 10 grms. of the plant were thus treated was easily combustible, 
and left only from 18 to 20 milligrms. of ash consisting of silica and 
sesquioxide of iron. This mode of treatment likewise furnishes a 
greater quantity of the constituents of the ash, especially of sulphuric 
acid, than can be obtained by the ordinary process of incineration. 

C. Bischof(2) has remarked that in several of the ordinary methods 
for the analysis of ashes the amount of soda obtained may be too 
high. This error is ascribed by him [as also by other chemists, 
especially by Erdmann(3)], partly to the circumstance that ear- 
.bonate of baryta is somewhat soluble when much chloride of ammo- 
nium is present, and, at the boiling-point, decomposes with this salt, 
forming chloride of barium and carbonate of ammonia ; the former, 
like chloride of sodium, gives with bichloride of platinum an easily 
soluble double salt. On this account, the alkaline chlorides (which 
are obtained by precipitating the hydrochloric solution of the ash 
with baryta-water, removing the excess of baryta by carbonate of 
ammonia in the presence of ammonia, and evaporating the filtratq), 
should always, after the volatilisation of the chloride of ammonium, 
be again tested for alkaline earths, and especially for chloride of 
barium. Another cause of an erroneous result *is found in the want 
of attention to all the precautions requisite for the complete separation 
of potassa from soda by means of bichloride of platinum. Bischof, 
moreover, observed that the ashes of wood contain soda in some combi- 
nation from which it can be entirely’extracted by'hydrochloric acid, but 
not by water. This, doubtless, depends upon the formation of insoluble 


(1) Compt. Rend. XXIX, 137; Instit. 1849, 249; Phil. Mag. [3] XXXV, 309; 
Dingl. Pol. J. CXIV, 423. 

(2) J. Pr. Chero. XLVII, 193, 208. 

(3) Ann. Ch.’ Phann. LIV, 353. 
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double phosphates and carbonates. The existence of the former has 
been placed beyond a doubt by H. Rose (sec page 157), inso- 
luble double carbonates, containing an alkali together with lime, 
likewise exist. 

Analysis of Soils. — F. Schulze(l) has published an abstract occu- 
pying nearly six closely printed sheets, of a treatise upon the methods 
which he employs for the examination of arable soils as to their most 
important physical properties, and for the determination of their 
constituents. In these processes the author devotes greater attention 
than has hitherto been paid to the mechanical analysis of soils, the 
determination of their hygroscopic capacity, their powcj’ of retaining 
water, the absolute weight of a cubic foot of the moist and dry 
earth, - and its specific gravity ; the chemical part contains several 
original methods, which have been brought forward in the endeavour 
to establish a more reasonable proportion between the time necessary 
for the analysis of •a soil, and the value of the results which it 
furnishes. It will be sufficient to state here that Schulze deter- 
mines the carbon contained in a soil in the form of humus, by heat- 
ing with bichromate of potassa, and measuring the gaseous products 
of decomposition collected over water saturated with carbonic acid. 
For the determination of the sesquioxide of iron, Schulze proposes 
to compare the tint of the hydrochloric extract of the ignited earth, 
with that of a like volume of solution of sesquichloride of iron of 
known strength. For the details of the process we must refer to the 
treatise. 

lletermlnatlon of Organic matter In Water. — Forcllliam tner(2) 
proposes to determine the quantity of ‘organic matter contained in 
well-waters by means of a solution of permanganate of potassa. 
This is to be added to the water heated to ebullition, so long as the 
red tint disappears, after which, by comparing the tint of the cold 
solution with that of distilled water which has been mixed by degrees 
with the same solution of permanganate of potassa, the excess added 
is determined. This process is liable, as Forchhammer himself 
acknowledges, to error, since the organic matters present always 
require, according to their nature, different quantities of the oxidis- 
ing agent, and inJfganic substances, such as salts of protoxide of 
iron, which may be present in the water to be examined, also reduce 
the permanganate. # 

Sugar and starch. — H. Fehling(3) has described a method for 
the quantitative estimation of sugar and starch, which is founded 
upon the behaviour of grape-sugar with an alkaline solution of oxide 


(1) J. Pr. Chem. XLV1I, 241. 

• (2) Instit. 1849, 383; Chem. Gaz. 1849, 407. 

(3) Roger's and Wunderlich's Arch. f. Fhvsiol. lleilk. 1848, 64 : Ann. Ch. Pharni. 
LX XII, 10G; Chem. Gaz. 1850, 93. 


Analysis 
of the 
ashes of 
plants. 


E E 


O 



420 


ANALYTICAL CHEMISTRY. 


S »t*rch ld copper, as observed by Trommer and Barreswil. Fehling has 
applied this reaction to technical purposes for the estimation of 
sugar in beet-root, grape-juice and urine, as well as of starch in 
potatoes and corn, and it seems very well adapted for such determi- 
nations. The same process was also recommended by Schwarz(l) 
for the estimation of starch. The alkaline solution of oxide of 
copper necessary for this experiment is most advantageously prepared, 
according to Fehling, by mixing a solution of 40 grms. of crystal- 
lised sulphate of copper in 160 grms. of water, with another of 160 
grms. of neutral tartrate of potassa in a little water, and from 600 
to 700 grms. of solution of caustic soda of sp. gr. 1*12. — This 
mixture is diluted to 1 154 4 cubic centimeters at 15°. A litre of 
the solution of oxide of copper thus prepared contains 34*650 grms. 
of sulphate of copper, and requires for reduction 5 grms. of dry 
grape-sugar (C 13 1I ]2 0 12 ), or 10 cquivs. of sulphate of copper (1247 5) 
are reduced to suboxide by 1 equiv. of grape-sugaifc(180) (34*650 : 5 = 
121*7*5 : 180 or = 6*93 : 1). Thus 10 cubic centimeters of the 
copper-solution represent 0*05 grm. of dry grape-sugar. For the 
examination of a solution containing sugar, Fehling dilutes a known 
weight of it (in grms.) to 10 or 20 times its volume (in cubic cen- 
timeters), so that, it contains, at most, 1 per cent of sugar ; 10 grms. 
of grape-juice, for example, are diluted to 200 cubic centimeters. 
On the other hand, 10 cubic centimeters of the copper-solution are 
diluted with 40 cubic centimeters of water, the solution heated to 
boiling, and the liquid containing sugar added, until all the copper 
is perfectly reduced. The precipitate becomes redder and more 
abundant, and subsides more readily the nearer this point is ap- 
proached; a test specimen of the filtrate should neither yield any 
reaction for copper with sulphuretted hydrogen, nor after acidifying, 
with ferrocyanide of potassium (2). If the filtrate contains excess 
of sugar it will exhibit a yellowish tint. Since the copper-salt is 
reduced* immediately and in quantity corresponding to the sugar, 
protracted ebullition of the solution is unnecessary, if it be always 
maintained at or near the boiling-point. In order to determine cane- 
sugar by this process, it must be converted into grape-sugar by 
heating for several hours with sulphuric or tartftic acid. The same 
remark applies to starch. In order to ascertain whether the conver- 
sion is complete, the test is applied from time to time until the 
quantity of test-solution consumed is constant. 100 parts of grape- 
sugar (C 13 H 12 0 12 )) correspond to 95 parts of cane-sugar (C 13 II n O u ), 

(1) Ann. Ch. Pharm. LXX, 54. 

(2) Kersting (Aun. Ch. Pharm. LXX, 252) finds it convenient in this process to 
make use of a piece of paper moistened with a concentrated solution of ferrocyanide of 
potassium, and dried. Upon this, a small doubled strip of filter-paper is laid, and the . 
latter touched with a drop of the turbid liquid. The dissolved oxide of copper sinks 
through, and produces a red stain. 
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and 90 parts of starch (C 12 H 10 Oi 0 ). — Pectin, tannin and mucus, do not 
affect the results obtained by this method ; grape-juice precipitated with 
acetate of lead furnishes the same amount of sugar as before precipita- 
tion ; crude apple-juice, on the other hand, yields somewhat more sugar 
than when precipitated with acetate of lead before testing. — Schwarz 
prepares the Copper-solution by dissolving 50 grms. of bitartrate of 
potassa, 20 grms. of dry carbonate of soda, and 40 grms. of hydrate 
of potassa in 200 cubic centimeters of water, and adding 30 grms. 
of sulphate of copper dissolved in 100 cubic centimeters of water ; 
the mixed solutions are diluted with water to 500 cubic centimeters. 
F eh ling, however, has pointed out that the solution of copper thus 
prepared is decomposed immediately in the sun-light, and after some 
time in ordinary day-light, as well as on heating, with separation of 
suboxide of copper, which renders it inapplicable to these determi- 
nations. The copper-solution, prepared according to Fehling’s 
prescription, remained unchanged during two years, and did not 
decompose when boiled for a long time, 

MUk-sugar. — Poggiale(l) has proposed the employment of the 
process just described for the determination of the amount of milk- 
sugar in milk. 20 cubic centimeters of his solution prepared with 
10 parts of sulphate; of copper, 10 parts of bitartrate of potassa, 30 
parts of hydrate of potassa and 200 parts of water (and graduated 
by means of milk-sugar, not with cane- or grape-sugar), correspond 
to 0 200 grm. of milk-sugar. 50 or 60 grms. of milk are mixed 
with a few drops of acetic acid, heated to 50° or 60°, filtered, and 
the weight thus obtained (amounting on an average to 923 grms. for 
1000 grms. of milk) employed for the estimation of the milk-sugar. 
1000 grms. of whey contain, according to Poggialc, as a mean, 57 
grms. of sugar of milk, and 1000 grms. of milk yielded as a mean 
of ten analyses 43*8 butter, 52 7 milk-sugar, 38 - 0 casein, 2‘7 salts 
and 862 - 8 water. — Poggiale(2) has also stated that the milk-sugar 
may be determined with certainty by means of Soleil’s saccharo- 
metcr. For this purpose the whey freed from fat and casein a? 
above, is cleared by addition of acetate of lead, and filtration from 
the precipitate thus produced. With regard to this optical test of 
milk, and the similar methods of A. Becquerel for the estimation of 
albumin in blood, compare page 86 ; for the saccharometrical. 
methods of Clerget, see page 84. 

Organic Bases. — Riegel(3) has observed and minutely described 
the reactions of a great number of natural organic bases. For these. 


(1) Coinpt. Rend. XXVIII, 505; Iiistit. 1849, 154; J. Pham. [3] XV, 411; J. 
Chim. M4d. [3] V, 364 ; J. Pr. Chem. XLVII, 134. 

(2) Coinpt. Rend. XXVlil, 584; Inslit. 1849, 145 ; J. Pham. [3) XV, 413; J. Pr. 
Chem. XLVIT, 349. 

(3) Arch. Pham. [2] LVIII, 274. 
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of'cinoho*- however, we must refer to the wiginal treatise, which will not admit 
nine j n of any abstract. 

ofquinine. Sulphate of cinchonine In Sulphate of Quinine. — 0. Henry(l) 
has modified the process proposed by him for the estimation of sul- 
phate of cinchonine in sulphate of quinine(2), in the following 
manner. 10 grms. of an average specimen of the suspected sulphate 
of quinine are triturated with 4 grms. of acetate of baryta, and 60 
grms. of water, with addition of a few drops of acetic acid. The 
mixture solidifies after some moments to a voluminous mass of 
needles with a silky lustre, which are carefully and rapidly pressed 
between linen or flannel. The turbid liquid containing all the cin- 
chonine as acetate, is filtered, and afterwards mixed in a flask, with 
twice its volume of alcohol of 35°, with a slight excess of sulphuric 
acid, and again filtered. The filtrate is mixed with a decided excess 
of ammonia, and boiled for a moment. Crystalline flakes of pure 
cinchonine now separate, which when the liquid has partly cooled, are 
collected on a weighed filter, and their weight determined. This 
process yields somewhat too little cinchonine. Henry does not con- 
sider an admixture of 1 to 2 per cent of sulphate of cinchonine with 
sulphate of quinine as an adulteration, since it is hardly possible in 
the manufacture of the latter salt on a large scale, entirely to exclude 
it. Henry satisfied himself that his process furnishes results in 
accordance with those obtained by the use of ether and ammonia, 
according to Liebig’s method. 

stearin in Wax. — According to Lebel(3), an adulteration of w r ax 
with even of stearin, may be recognised by dissolving the spe- 
cimen in two parts of oil, agitating with water, and adding acetate of 
lead ; the precipitate thus obtained is said to exhibit a very high de- 
gree of solidity. 

Testing of opium. — A. Guillermond(4) recommends the follow- 
ing process; which is certainly inferior in accuracy to that described 
by Merck(5) for the determination of the quantity of morphine con- 
tained in opium. 15 grms. of opium are triturated with 60 grms. 
• of alcohol of 71°, the marc expressed in linen, and again extracted 
with 40 grms. of alcohol of the same strength. The tinctures thus 
obtained are mixed with 4 grms. of ammonia, by which the morphine 
is deposited after 12 hours, together with more or less narcothie, in 
coloured crystals, upon the walls of the vessel. These crystals are 
collected upon linen, repeatedly washed with water to remove the 
meconate of ammonia, and the lighter narcotine crystals separated by 

(1) J. Pharm. [3] XVI, 327- 

(2) Annual Report for 1847 and 1848, II, 246. 

(3) J. Chim. M£d. [3] V, 403. 

(4) J. Pharm. [3] XVI, 17. 

(5) Geiger and Liebig’s Handb. d. Pharm., 5. Aufl., I, 1189, 
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decantation, from the morphine whicfi quickly subsides when diffused T *J$igo. 
in water. A good specimen will yield in this way from 8 to 10 per 
cent of crystallised morphine. 

Testing of indigo. — Reinsch(l) ascertains the quality of indigo 
by comparing the intensity of the colour of a diluted solution in 
sulphuric acid, containing a known weight of the indigo, with that of 
a normal solution which is prepared with a better specimen. 

Reaction for Bile. — M. S. Schultze(2) has pointed out, that not 
only bile and the so-called protein-compounds, but also a number of 
other organic matters, such as liquid vegetable or animal fats, when 
gently heated with concentrated sulphuric acid and some sugar, give 
rise to the red colour, upon the production of which the test for bile 
described by Pettenkofer(3) depends. Schultze is of opinion that 
this test cannot be employed for the detection of bile, and that it 
will only allow of the recognition of bile when the absence of pro- 
tein-compounds has been proved, as,' indeed, was originally observed 
by Pettenkofer himself. Schultze believes that he has, by the 
following process, isolated the product of decomposition which causes 
the red colour. The white of a hen's egg, diluted with 5 parts of 
water and filtered, was gradually mixed with concentrated sulphuric 
acid till the precipitate which first appeared was redissolved ; the 
clear solution was' mixed, at a temperature not exceeding 60°, with 
several drops of a concentrated solution of cane-sugar, and precipi- 
tated after JO or 15 minutes with ammonia, an excess of the latter 
being avoided. The violet-coloured precipitate thus obtained dis- 
solves in concentrated sulphuric acid with a purple-red tint ; it is also 
easily soluble in potassa and ammonia, the ammoniacal solution is 
precipitated by chloride of barium and by acetate of lead. 

Test for the so-called Protein-compounds. — E. Millon(4) finds 
that a solution of mercury in an equal weight of concentrated nitric 
acid, when diluted with some water, becomes (in consequence of the 
presence of a quantity of the nitrite) a delicate test for a great 
number of nitrogenised animal substances ; in solutions containing 
only -nr-jnnnr of the latter, a more or less intense red colour is pro- ' 
duced by the mercury-solution. If the- substances to be tested are 
dissolved in an alkali, or in sulphuric acid, a red colour is produced 
without formation of a precipitate ; the products of their decompo- 
sition by means of nitric acid or chlorine, however, no longer exhibit- 
this reaction. The red colour is most distinct when the liquid is 
heated to 60° or 70°, or even to ebullition. 


(1) Jahrb. Pr. Pharm. XVIII, 248. 

(2) Ann. Ch. Pharm. LXX1, 266 ; J. Pharm. [3] XVII, 145 ; Chem. Gaz. 1850, 98. 

(3) Ann. Ch. Pharm. LII, 92. 

(4) Compt. Rend. XXVIII, 40 4 Instit. 1849, 29; J. Pr. Chem. XLVII, 350 ; Ann. 
Ch. Pharm. LXXII, 349. 
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Analysis 
* of 
blood. 


* 

Analysts of Blood. — Fr. Hinterberger(l) has made several ana- 
lyses of blood, with the intention of comparing, the degrees of 
accuracy to be attained by the use of the various methods hitherto 
proposed. In his treatise, he gives a description * of all the known 
methods for the analysis of blood, and selects for comparison, from 
among those requiring the coagulated blood, that described by 
Scherer(2), from those which direct that the fibrin should be 
separated by whipping, that of Becquerel and Itodier(3), and 
from those which allow of the direct determination of the blood- 
globules, that proposed by Hoflc(4). 

He finds that the amount of fibrin is smaller when it is deter- 
mined by whipping, than when the coagulum is expressed, whilst in 
the latter case, the amount of albumin is diminished (which is also the 
case in a marked manner with II iiflc’ s method). Scherer’s method of 
analysis yields the smallest, and Hofle’s the largest amount of blood- 
globules; the extractive matters, fats and salts, are most accurately 
determined according to Scherer’s method. (Gorup-Bcsanez(5) 
prefers Scherer’s process for analysing the coagulated blood, on 
account of its cleanliness, facility and rapidity of execution, but he 
considers that the estimation of the fibrin is best effected by 
whipping; since the accuracy of the determination of the blood- 
globules is less injured thereby). — The following synopsis of Hin- 
terberger’s analyses, made according to the various methods above- 
mentioned, will best show to what extent the numbers obtained for 
the various constituents differ among themselves. (B. and It. indi- 
cates the method of Becquerel and Rodier, Sch. that of Scherer, 
and II. that of lloflc.) 



Sheep's 

blood. 

Human blood. 
(Rheumatis- 
inus.) 

Human blood. 
(Angina 
tonsill.) 

Human blood. 
(Morbus 
Brightii.) 

Water B. and It. 

838-64 

774*59 

789-71 

. 

Sch. 

860*04 



791*29 

— 

H. 

— 

773-54 

796-86 

— 

Fibrin B. and R. 

3*19 

1*93 

2*35 

0*97 

Sch. 

4*32 

— 

2*82 

1*04 

II. 

— 

1*93 

2*35 

— 

Albumin B. and R. 

55*68 

76*59 

75*31 

68*57 

Sch. 

53*36 

— 

73*63 

61*93 

II. 

— i 

22*27 

43*85 


Blood-globules B. and R. 

89*51 

136*26 

123*92 

132*40 

Sch. 

72*22 | 

— 

1 10*25 

88*64 

II. 

— 

152*74 

130*32 

— 


(1) GriesingCr’s Arch. f. Physiol. Hcilk. VIII, 603. 

(2) Otto, Beitr. zu d. Anal, des Gesunden Bluts. Wiirzb. 1848, 5. 

(3) Hofle, Chemie u. Mikroscop am Krankcnbctt. Erlang. 1848, 131. 

(4) Ibid. p. 132. 

(5) ^rriesinger’s Arch. f. Physiol. Heilk. VIII, 617. 
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Moleschott(l) has published some remarks upon a source of Analysis 
error in Andral-Gavarret's method of analysing blood, and wood. 
Henle(2) upon some misinterpretations of which his method for 
calculating the composition of the clot from the analysis of the blood 
is capable. 


Apparatus. — Schenkel and Rieckher(3) have described an “im- 
proved” Marsh's apparatus. It admits of three different gases 
(hydrogen, carbonic acid, and hydrosulphuric acid) being passed 
through the same chloride of calcium tube. This is effected by glass 
stop-cocks ; but it is scarcely probable that this novel form of 
Marsh's apparatus will be frequently employed. — E. Kopp(4) has 
devised an apparatus for continuous extraction, “which is founded on 
the same principle as those described by Paycn and by Mohr(5). 
— M. N. Bloch(C) has constructed an intermittent syphon intended 
for washing precipitates ; E. C. Summer s(7), an apparatus for the 
same purpose. 


Sea-water. — According to J. Davy (8), carbonate of lime is chiefly 
found in the sea-water near the coast ; water collected at but small 
distances from the land contains only trifling quantities of this salt. 
The water of Carlisle Bay in Barbados contains 1 part of carbonate 
of lime in 10,000 parts ; in the sea-water collected in the neighbour- 
hood of the volcanic island of ¥ ay al scarcely a trace was found. 
White(9) is of opinion that the bottom of the sea must exert an 
analogous action to that produced by the coast, and believes that if 
the sea- water at great distances from the laud be free from carbonate 
of lime, this absence must be confined to the surface of the sea. 
— Wilson(lO) has confirmed his former statements, that sea-water 
(especially that of the German Ocean) contains fluorine ; the same 
element has been observed by Forchha m mer(l 1 ) in sea-water col- 
lected near Copenhagen. — According to Malaguti, Durocher and. 
Sarzeaud(12) a small quantity of silver is found in sea-salt, in sea- 


(I) Zeitschr. f. ration. Medic, von Henle u. Pfenfer, VII, 228. 
m Ibid. VII, 404. 

(5) Jahrb. Pr. Pharm. XIX, 259. 

(4) Laur. u. Gerh. C. R. 1849, 305. 

(5) Comp. Practical Pharmacy, by Mohr and Redwood, p. 89. London: Taylor, 
Walton, and Maberlcy, 1849. 

(6) Ann. Ch. Phys. [3] XXVI, 126; J. Pharm. [3] XV, 409. 

(7) Phil. Mag. [3] XXXV, 96. 

(8) Phil. %g. [3] XXXV, 232; Edinburgh New Philos. Journ. XLVII, 320; Instit. 
1849, 325; Chem. Gaz. 1849, 268 (in abstr.) ; Arch. Pli. Nat. XIII, 159. 

(9) Phil. Mag. [3] XXXV, 308. 

(10) Chem.JGlaz. 1.849, 404; Instit. 1849, 316. 

(II) Instit. 1849, 317. 

(12) Ann. Ch. Phys. [3] XXVIII, 129; J. Pr. Chem. XLIX, 421; Compt. Rend. 
XXIX, 780 (in abstr.); Instit. 1849, 409; Arch. Ph. Nat. XIII, 55. 
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Sea- water. 


water itself (1 milligrm. in 100 litres), in different varieties of fucus 
(in fucus serratus and ceramoides at least T ooWo)) in chemical pro- 
ducts in whose manufacture' sea-salt is employed (soda and hydro- 
chloric acid for instance), in the ashes of land-plants (the insoluble 
part of the ash contains more silver than the soluble one), in the 
ash of ox-blood, in rock salt and perhaps even in coal. They inferred 
the presence of silver in these substances from the fact of lead fused 
with them leaving on the cupel a more perceptible quantity of silver than 
the same kind of lead subjected to the same process without these sub- 
stances. They state that the ash of the above-named species of fucus, 
and hence also the sea-water, contains moreover lead ( TTr / 0 Voir) and 
copper. These metals are said to exist in the sea-water in the form 
of chlorides, and to ..arise from the native sulphides of the metals by 
the action of the chlorine in the water. 

For Usiglio^s researches on the composition of the various depo- 
sits from sea-water in consequence of evaporation, we refer to our 
Report on Technical Chemistry ; we have communicated in the last 
Report (II, 264), an analysis of the sea-waters taken in the neigh- 
bourhood of Cette(l) from a preliminary notice published at an 
earlier period. 

Water of the Dead Sea. — The w ater of the Dead Sea has been 
analysed by R. F. Marchand(2), by Th. J. and W. Ilerapath(3), 
and by J. C. Booth and A. Mucldc(4). Marchand did not find 
any iodine ; Th. J. and W. Herapath doubtful traces of iodine and 
nitric acid. Composition of the water in 100 parts : 





Marchand. 

! Th. J. and 
j W. Herapath. 

Booth and 

M uckle. 

Sp. grav. 



1*185 

1 1172 

1-227 

Chloride of calcium 



2'894 

2455 

3-108 

Chloride of magnesium 



10-543 

7*822 

14-590 

Chloride of potassium 



1*398 

1-217 

0-659 

Chloride of sodium 



0-578 

12110 

7-855 

Chloride of aluminium 



0018 

0056 



Chloride of ummonium 


. 



0006 


Chloride of munganese 


. 

— 

0 006 



Chloride of iron 





0*003 



Bromide of potassium 






0 037 

Hrornide of magnesium 



0-251 

0-251 

— 

Sulphate of lime 
Carbonate of lime . 



0*088 

0068 

0-070 





trace 



Silica 



0 003 

trace 



Nitrogenous organic substance 




0062 



Bituminous substance 



— 

tra^-e 

— 

Total of the fixed constituents 


21*729 

24056 

26-419 

Directly determined 

• 


21-671 

24048 

I — 


(1) In detail, Ann. Ch. Phys. [3] XXVII, 92. > 

(2) J. Pr. Chera. XLVII, 353 (with a synopsis of the former analyses of this water) ; 

Pogg. Ann. LXXVI, 462 (in abstr.) ; Aim. Ch. Pharm. LXXII, 220; J. Pharm. [3] 
XVI 225. J 

(3) Chem. Soc. Qu. J. II, 336. 

(4) Narrative of the Unitfed States Expedition to the River Jordan and the Dead 
Sea; by W. F. Lynch. Philadelphia, 1849, 509. 
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Well-, Spring:, and River-waters. — W. West, Eorchhammer, 
Daubeny and Rogers(I) have declared for the view that all mineral and 8 
and thermal waters invariably contain nitrogen. wlun. 

in Germany. — Th. Bromeis(2) has examined the waters of a sul- 
phuretted brine on the western slope of the Lindener Berg near 
Hanover(A). F. Miiller(3) has published an analysis of the brines 
at Siadt Suiza in Sachsen- Weimar, but without stating the method 
which he employed. The springs examined are the Miihlenquelle (B) ; 
this water contained moreover chloride of lithium) ; the Kunstgraben- 
quelle{ C) and the Leojjold$quelle(D). In all these waters he found a 
certain quantity of sesquichloride of aluminium. The mother-liquor 
of the salt which he likewise examined contained moreover iodide of 
sodium. It. F. Marchand(4) has examined the water of the mineral 
spring at Dolau near Halle (E, contains, moreover, traces of 
phosphoric acid, alumina and lithia) ; O. L. Erdmann(5) the brine of 
Wittekind near Halle (F) ; Leber(6) the water of the new mineral- 
spring at Salzschlirf near Fulda (G, contains traces of chloride of 
lithium, phosphate of lime, carbonate of protoxide of manganese, 
extractive matter and chloride of ammonium) ; G. Wolf(7) the water 
of the thermal spring at Gastein (II, 100 vols. of the water contain 
4865 of gas; 100 vols. of this gas contain 5 - 074 of carbonic acid, 
27'llOof oxygen, and 67‘816 of nitrogen). The following table 
exhibits the composition in 1000 parts of water. 




A. 

B. 

C. 

D 

E. 

F. 

G. 

H. 

Sp. gr. . 

• 

1-0808 

? 

? 

? 

1*0075 

1025 

1*0178 

1*0004 

Carbonate of lime 


0*5515 

0*212 

0-113 

0*175 

00163 

0100 

1*0344 

0047406 

„ magnesia . 


— 

— 

— 

— 

— 

— 

0 0386 

0 003601 

„ protoxide of iron 

. 

— 

0-616 

0310 

0417 

00266 

— 

0 0514 

0*006769 

,, „ manganese 

— 

— 

— 

— 

— 

— 

— 

0-002618 

,, soda 


— 

— 

— 

— - 

— 

— 

— 

0*005242 

Sulphate of lime 


3*4360 

1*714 

2*516 

1*098 

0-4454 

1*004 

1*6846 

— 

,, potassa 


1-8413 

— 

— 

— 

0-0553 

— 

0*2305 

0-001412 

„ soda 


2-4369 

3-735 

3*444 

1 916 

0*3831 

— 

0*2417 

0 197511 

Basic-phosphate of alumina 

. 

- - 

— 

— 

— 

— 

— 

— 

0 005374 

Chloride of sodium 

. 

93*6850 

28*574 

26-216 

39416 

8-6983 . 

35-454 

11*1481 

0047645 

„ potassium . 


— 

0-120 

0*110 

0*318] 

— 

— - 

— 

— 

,, magnesium . 


3-1290 

1*171 

0*824 

0-274| 

0*0425 

0744 

1*3692 

— * 

It calcium 


— 

0*840 

0-642 

0*316 

— 

0-396 

— 

— 

Iodide of magnesium 


— 

— 

— 

— 

0 0007 

— 

0*0055 

— 

Bromide of magnesium 


— 

trace 

truce 

traee 

0*0036 

0*006 

0*0058 

— 

Silica 


00678 

— 

— 

— 

0*0291 

— 

00073 

0*031458 

Alumina . 


— . 

1 — 

— 

— 

— 

— 

01157 

— 

Crenic acid 


— 

trace 

trace 

trace 

— 

— 

trace 

— 

Apocrenic acid . 


— 

trace 

trace 

trace 

— 

— 

trace 

— 

Asphalt- like substance .* 


0*1861 

— 

— 

— 

— 

— 

— 

— 

Total of the fixed constituents 


105*3336 

37002 

34*175 

43-930 

9*7009 

37*704 

15*9328 

0*349036 

Free carbonic acid 


0*6708 

much 

much 

much 

0178 

— 

1*9412 

0 006688 

Hydrosulphuric acid 

. 

0*0702 

— - 

— 

i 

— 

— 

1 ~ 

i — 


(1) Instit. 1849, 399. (2) Ann. Ch. Pham. LXIX, 115. 

(3) Arch. Pharm. [2] LVII, 160. (4) J. Pr. Chem. XLVI, 427. 

(5) J. Pr. Chem. XLVI, 313. (6) Pharm. Centr. 1849, 791. 

(7) From^ftsterr. Jahrb. d. Xcd., January to June, 1848, in Schmidt’s Jahrb. 
der Ges. MecLLXlI, 145. 
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G. Bischof(l) has investigated the spring of the watering place 
of Oeynhausen near Neusalzwerk in Westphalia (A), which rises 
from a boring 2220 feet deep (under the ^ level of the sea). 
Schrotter(2) has communicated the analysis of the mineral water 
of Moiling (B) (contains in 16 ounces 1‘86 Vienna cubic inches of 
free carbonic acid). Quadrat(3) has analysed the mineral water of 
Sternberg in Bohemia, viz, : that of the Selinenquelle (C) and of the 
Heinrichbrunnen (D) ■ both these waters contain traces of basic phos- 
phate of alumina, protoxide of manganese, arsenious acid, and indif- 
ferent organic substances. The following table exhibits the quantity 
of the constituents in 16 ounces of water expressed in grains. 




A. 

B. 

c. 

D. 

Sp-gr 

* 

? 

> 

1*0003 

1-0000 

Carbonate of lime 


0*670 

1*99718 

2-8578* 

2 8280* 

„ magnesia 

. 

3*850 

0*02258 

0-3202* 

0*5908* 

„ protox. of iron 

. 

0*513 

0*04493 

02480* 

0-2417* 

„ protox. of manganese 

0*010 


— 

— 

Sulphate of soda 


' — 

0*46356 

0-2252 

01130 

,, potassa . 


0*361 

— j 

0*1194 ! 

0*1154 

„ lime 


22*999 

0*50189, 

0*2798 

0*1837 

„ magnesia 


19*997 

2*35676 : 

0*4185 

0*4998 

Chloride of sodium 


256*396 

0*08801 | 

— 

— 

„ magnesium 


8*281 

1 — i 

0*1338 

0*0565 

Silica • 


0*357 i 

i 

! 0*07219 

i 

0*0983 

0*0888 

Total of the fixed constituents 

. 

319*140 

! 5-54710 

4*7106 

4-7477 

Free carbonic acid 


— 

, 

4*0015 

2-7032 


* These numbers represent bicarbonates. 


Waltl(4) found in 36 ounces of the mineral water of Kellberg, 
near Passau, 1 '90 grains of crenic acid, 0 50 silica, 1 '08 carbonate 
and crenate of protoxide of iron, 1 (ifi of sulphate of magnesia, and 
1*60 cubic inches of carbonic acid. — A. Barth(5) found in 1 litre of 
the so-called Jod-Soda-Quelle, or J ohann-Georgenquelle of Kranfccn- 
heil near Tolz in Bavaria, O' 0280 grm. of sulphate of lime, 0*1049 
carbonate of lime, 0 0522 carbonate of soda, 0*4620 chloride of 
sodium, 0*0045 iodide of sodium, and traces of silica and organic 
substances; total amount 0*6516 grm.; result of determination 
0*6205. The sp. gr. of this water is 1*0006. Bley(6) found in an 
ounce of the deposit obtained by evaporating the Krankenheil water, 
as it occurs in commerce, 0 3456 grm. of iodide of sodium. Ac- 

(1) Froriep’s Notizen aus d. Natur- u. Heilkunde, 1849, Nr. 203. 

(2) Wien. Acad. Bcr. 5. Heft, 50. 

(3) From d. Prager Vierteljahrschrift, 1849, 2, in J. Pr. Chem. L, 49. 

(4) Repert. Pharm. [3] III, 116. 

(5) J. Pr. Chem. XLVI1, 404. 

(6) Arch. Pharm. [2] LX, 284. 
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cording to Fresenius(l) 100 parts of this salt contain 25*800 of ^ag 
water, 73*523 of constituents soluble in water (1*298 sulphate of and 
potassa, 9*113 sulphate of soda, 34*327 neutral carbonate of soda, Jail™. 
0*743 sesquicarbonatc of soda, 20*259 chloride of sodium, 0*198 Germany, 
iodide of sodium, 4*475 silicate of soda, 1*110 humate of soda, 
traces of bromide of sodium, chloride of lithium, crenic and apo- 
crcnic acid), and 0*639 constituents insoluble in water (0*428 car- 
bonate of lime, 0*109 carbonate of magnesia, 0*054 phosphate of 
lime, 0*048 phosphate of sesquioxide of iron, a trace of a peculiar 
resin having the odour of benzoe). Bartli(2) found the residues 
attained on evaporating the various springs of Krankenheil varied 
very much in composition ; he was unable to detect, any phosphoric 
acid. * 

Sigwart(3) contradicts, like Fehling(4), Rieckher's(5) statement 
that 1 cwt. of the concentrated mother-liquor of the brine of 
Friedrichsha.il contain as much as 11 GO grains, and of that of C/e- 
menshall (Offenau) as much as 220t? grains of iodine ; even the 
most concentrated mother-liquors exhibited only doubtful traces of 
iodine. — Sigwart found bromine in the mineral water of Cannstatt 
and in that of Berg ; he observed iodine in the. sulphuretted water 
of Sehastiamceiler (between Tubingen and Ilechingen), and some- 
what larger quantities of this element in the water of Boll ; neither 
bromine nor iodine was found in the mineral waters of Teinach and 
of Wildhad. 

II. Bccker(6) found arsenic in the alluvial soil in the neighbour- 
hood of the Wescr mountain ; he conjectures that the arsenic is 
present in the form of arsenite of lime or of sesquioxide of iron, and 
partially, perhaps, in the form of sulphide of arsenic. 

in France. — According to Lassaigne(7), the ocliry deposit of the 
mineral water of JVattweiler (Department of the Upper Rhine) con- 
tains 2*8 per cent of arsenic, which exists in the form of arseniate of 
sesquioxide of iron. In the ochry deposit of the mineral water of 
Royal (Department of Puy-dc-Dome), he states that 0*3 per cent of 
arsenic are present, like.wise in the form of an arseniate. Both ** 
varieties of deposits produced no poisonous effect upon animals. 

Girardin(8) has examined the mineral water of Ranqon (A) ; 

Marcel de Serres and L. Figuier(9) have published an analysis 


(1) J. Pr. Chem. XLIX, 146. 

(2) J. Pr. Chem. XLIX, 313. 

(3) From cl. Wurtemb. Naturw. Jahrcsheften, TV. 269, in J. Pr. Chem. XLVII, 231. 

(4) Annual Report for 1847 and 1848, II, 255-301. 

(5) Annual Report for 1847 and 1848, II, 257. 

(6) Arch. Pharm. [2] LV1I, 129. 

(7) J. Chim. Mod. [3] V, 489. 

(8) J. Pharth. [3] XV, 115. 

(9) J. Pharm. [3] XVI, 184. 
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of the mineral water of Balaruc (Department of Ilerault), which 
coincides with the one jof Figuier and Mialhe we communicated 
in our last Annual Report, II, 261. — The mineral water of VilleceUe 
near Lamalou (Department Herault), has been analysed (B) by A«- 
douard(l) (according to this analysis, 1 litre of the water contains, 
moreover, 0*005 grm. of carbonate of ammonia, and 100 litres 
0*0024 of arsenious acid) and by O. Henry (2) (C). — Lefort(3) has 
examined a mineral spring (Enclos dcs Celestins) near Vichy (D), 
which contains traces of strontia, lithia, iodine, bromine, and arsenic ; 
sp. gr. 1*0068. The following table exhibits the amount of fixed 
constituents (expressed in grammes) and of gases (expressed in litres) 
contained in 1 litre of the various waters. 



A. 

B. 

Carb. of lime 

0*202 

0*#28 

„ magnesia 

— 

0*072 

,, soda 

— 

0*308 

„ protox.of mang. 


0*006 

n „ iron . 

Crenate „ „ 

J 0-024 

0*002 

Sulphate of lime . 

0015 

0*027 

„ soda . 

— 

0 043 

Chloride of sodium 

— 

0009 

„ calcium 

0011 

— 

„ magnesium 

000G 

— 

Phosphate of alumina . 

• — 

0*003 

Silica 

trace 

0*018 

Alumina 

— 

0*006 

Organic matter . 

trace 

0*024 

Crenic acid 

trace 

— 

Apocrenic acid . . ; 

trace 

— 

Total of the fixed con- 
stituents . 

Total directly determined 
Free carbonic acid 
Nitrogen 

0 258 

1*026 

1-G87 

0*008 




C. 

D. 

Bicarb, of lime 

„ magnesia 

1 

j 

• 0 078 { 

0 610 
0*084 

„ soda 


0*420 

4*461 

„ potassa 


trace 

trace 

„ protox.of iron 

i 

f 

0*031 

Crenate and apocrenatc 


l 0*315 J 

trace 

of iron 


L 

Sulphate of soda . 

1 

> 0*065 | 

0*173 

„ lime . 

J 

0*078 

Chloride of sodium 


0*010 

0*667 

„ potassium . 


— 

trace 

Silica .... 
Silicate of alumina 
Manganese . 

1 

> 0 025 \ 

0*017 

trace 

Phosphate of alumina . 
Silicate of soda . 


L 

0 092 

Organic matter . 

not deterra. 

trace 

Total of the fixed con- 




stituents 


— 

6*213 

Total directly determined 


1*229 

— 

Free carbonic acid 


about 0*5 

0*52 

Nitrogen 

not determ. 

— 


Legrip(4) has examined the mineral water of Chaumaix (Depart- 
ment of Creuse). 10 litres of the water (sp. gr. 1*0008) left, on 
evaporation, 5*80 grms. of residue, exhibiting the percentage A ; the 
deposit of the spring exhibited the composition B. 


(1) J. Chim. M&i. [3] V, 466. 

(2) J. Chim. Med. [3] V, 468. 

(3) J. Pharm. [3] XVI, 14. For an analysis of ibis water by O. Hentj% we refer to 
our last Report, Vol. II, 2G3. 

(4) J. Chim. Med. [3] V, 51 4. 
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A. 

B. 

Sulphate of lime 

375 

7*50 

. „ potassa . . 

8-30 

— 

Chloride of sodium 

4*25 

! 

Carbonate of protoxide of iron . 

10*50 

11*25 

„ soda 

19*25 

— 

„ lime 

3125 

42*50 

Sesquioxide of iron 

— 

20*25 

Alumina . 

1*75 

1*25 

Silica ..... 

1400 

8*75 

Organic matter .... 

5 50 

2*50 

Loss . a . * • 

1*25 

( 


Filliol(l) is of opinion that the rapid decomposition of the hot 
sulphuretted waters of the Pyrenees is due to the formation of poly- 
sulphide of sodium ; he states that the protosulphide of sodium is 
decomposed in such a manner as to yield more rapidly oxide of 
sodium, than oxides of sulphur. 

In Italy. (Organic Substances In Sulphuretted Waters.) — Bon- 
jean(2) has investigated the gelatinous organic substance which is 
deposited from sulphuretted waters when in contact with the atmo- 
sphere, and which has been designated as baregin, plombierin, or 
glairin. He states that the glairiu of the sulphuretted water of 
Air, in Savoy, is white, but slightly soluble in water, and more 
soluble in concentrated acids, from which it may be precipitated in 
bluish-white flakes. It is free from iodine, and contains but little 
nitrogen. In contact with the air, it assumes a greyish colour ; 
chlorine, bromine and nitric acid reproduce the white colour. When 
kept in water it is free from any smell, but in contact with the air it 
rapidly evolves a bad odour ; when dried at 40° it is perfectly 
inodorous, and has the appearance of horn. — Bon jean applies the 
term glairidin to an organic substance which is deposited from mix- 
tures of sulphuretted and other waters (rain-water, for instance) ; 
it is of a dark-grey, remains inodorous even in contact with air, and 
is not decolourised by acids ; nor does it assume a hom-like ap- 
pearance by desiccation ; it contains traces of iodine. — If the glairin 
of sulphuretted water, containing no other water in admixture, be 
collected, the first water which drains off deposits violet plates of 
zoiodin . The latter is inodorous and tasteless ; it is not altered in 
contact with air and light, and is insoluble’ in water; with nitric acid 
and hydrochloric acid it becomes yellowish-red, with the alkalies 
brown ; it is not decolourised by chlorine. 
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XXXV, 75. 


Aim. Ch. Phys. [3] XXVII, 490. 

J. Phann. [3] XV, 321 ; J. Chim. Med. [3] V, 545 (in abstr.) ; PhiL Mag. [3] 
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in England. — ,T. Mitchel(l) has analysed the water (A) of the 
Hampstead Water-works Company, in London ; (it is pumped from 
a boring at Hampstead ; Brande(2) the water of the new Well at 
the Mint, in London , which is 426 feet deep; E. T. Bennctt(3) the 
water of the Thames, near Greenwich (C) ; Th. J. IIerapath(4) the 
mineral water of Kingswo'od, near Bristol (I)). The following table 
gives the quantity of fixed constituents (expressed in grains) and of 
free carbonic acid (expressed in English cubic inches) contained in 
1 gallon (the space filled by 70,000 grains of water). 


Sp. gr. 




A. 

1*00065 

II. 

1*0007 

c. 

1*00116 

I). 

1*00507 

Sulphate of potassa 




3*2781 

— 

1*3710 

— 

„ soda 




4-8113 

1314 

3*9224 

122-7600 

„ magnesia 




— 

— 

0*5475 

1297520 

„ lime 




4-1202 

— 

— 

75*1160 

Nitrate of lime 




— 

— 


0 0900 

Chloride of sodium 




17*7581 

1053 

« — 

60*8240 

„ magnesium 




— 

— 

1*1482 

0-1800 

„ potassium 




— 

— 

— 

0*8384 

,, calcium 




— 

— 

1*6272 

— 

Iodide of sodium 






— 

— 

00720 

Carbonate of lime . 




38325 

3*50 

14*3997 

31*7328 

„ magnesia 




3-4083 

1-50 

— 

trace 

„ soda 




— 

8*63 

— 

— 

Silica 




0-2859 

0-50 

0*7958 j 

0*9600 

Phosphate of lime . 




0*2767 

— 

— ; 

trace 

Phosphoric acid 




— 

trace 

trace 

— 

Alumina 




— 

— 

trace ! 

trace 

Iron 




trace 

trace 

trace 

trace. 

Manganese 




trace 

— 1 

— 

— 

Organic matter 




— 

trace 

4 0810 

23*9920 

Crcnic acid 




0*1659 

— 

— 

_ 

Apocrenic acid 




0-0840 

- — 

— 

— 

Extractive matter 




1*7199 

— 

— 

— 

Apocrenate of magnesia 




— 

— 

— ' 

1*6240 

Crenate of magnesia 

V 




— 

— 

— 

1*1600 

Total of the fixed constituents 



40*0409 

37*80 

27*8928 

449*4072 

Total directly determined 




4011 

37*50 

28*0387 

450 0480 

Free carbonic acid 

- 



4 39 

— 

19 8535 

32-9936 


(1) Chem. Soc. Qu. J. II, 32 ; Ann. Ch. Pharm. LXXI, 359 (in abstr.) ; J. Pr. Chem. 
L; 51. 

(2) Chem. Soc. Qu. J. II, 345. 

(3) Chem. Soc. Qu. J. II, 195; J. Pr. Chem. L, 50; for G. F. Clark’s Analysis of 
the Thames water near Twickenham, we refer to Annual Report for 1847 and 1848, 
Vol. II, 254. 

(4) Chem. Soc, Qu. J. TI, 200 ; J. Pr. Chem. L, 51. 
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in Cyprus. — Landerer(l) has made some statements regarding the 
mineral springs in Cyprus. 

in Iceland. — Bickell(2) has examined several specimens from the 
Iceland springs which had been brought home by Bunsen, namely : 
the water of the Badhstofa-spring, at fleykir (A), and of the 
Scribla-spring, ^ near Reykholt (B) ; the siliceous deposit of the 
Badhstofa-spring (C) and of the Scribla- spring (D). In the following 
table A and B give the amount of the constituents contained in one 
litre of the waters expressed in grammes, C and D the percentage 
composition of the siliceous deposits. 


1 A 

15. 

C. 

D. 

Sulphur . 


1 0-0036 


_ 


Chlorine 


j 01426 

0*0814 

— 

— 

Carbonic acid . 


01019 

0-0780 

— 

— 

Sulphuric acid 


} 0*0464 

0*0549 

0-31 

2*49 

Silica 


f 0*2373 

0*1663 

91*56 

88*26 

Soda 


I 0-0881 

00956 

0*19 

0*1 1 

Potassa . 


i 0-0385 

0*0318 

0*16 1 

0*11 

Lime 


! 00124 

0*0042 

0-33 | 

0*29 

Magnesia 


! 0*0211 

0*0107 • 

0*47 ! 

trace 

Sesquioxide of iron . 


— 

— 

0*18 ! 

3*26 

Alumina 


— 1 

— 

1*04 

0*69 

Water ' . 


t 1 2 3 4 


5*76 

4*79 


in Java. — A. Waitz(3) has published the analyses of several 
mineral waters from Java ; we refer to the paper, for the origin of 
the various waters is for the most part very uncertain. 

in Canada. — T. S. Hunt(4) has examined several waters from the 
western districts of Canada : namely, the acid water (A) of the 
Tuskarora-well, in the neighbourhood of Brantford ; the sulphuretted 
water of Chariot teville (B), near Port-Dover, at Lake Erie ; and the 
Lancaster -brine (C). Composition in 1Q00 parts: 


(1) Arch. Pharm. [2] LX, 28. 

(2) Ann. Ch. Pharm. LXX, 290. For a former analysis of the water of the Badhstofa- 
spring, by Damour, we refer to the Annual Report for 1847 and 1848, II, 266. 

(3) Arch. Pharm. [2] LIX, 1. 

(4) Sill. Am. J. [2] VIII, 364. A former communication, by Hunt, on the water 
A is found in Sill. Am. J. [2] VII, 175. An analysis of the mother-liquor of the salt- 
works near Freeport, in Pennsylvania, has been communicated by Boye (Sill. Am. J. 
[2] VII, 74). 

VOL. III. 
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Well-, 

spring. 

and - | 

ri*er- Sp. grav. .... 

waters. 

A. 

1 0056 

B. 

1-0027 

C. 

1*0291 

In 

Canada. Sulphate of potassa 

0-0608 

0*0510 



„ soda 

0-0502 

0-4718 

— 

,, lime 

0-7752 

1*1267 

0-7769 

„ magnesia 

0-1539 

0-4351 

— 

„ protoxide of iron 

- 0*3639 

— 

— 

„ alumina 

0*4681 

— 

— 

Phosphoric acid 

trace 

— 

— 

Sulphuric acid 

4-2895 

0-3056 

— 

Carbonate of lime . 

— 

— 

„ magnesia 

— 

0-0180 

— 

„ # protoxide of iron 

— 

trace 

— 

Bromide of magnesium . . | 

— 

— 

0-1031 

Chloride of magnesium 

— 

0-0878 

5-0737 

,, sodium . . . 

— 

— 

17*8280 

„ potassium 

— 

— ; 

00920 

,, calcium . . j 

— 

— 

.12*8027 

Total amount of fixed constituents . \ 

Hydrosulphuric acid 

trace 

2-4944 

0*1776 

36-6764 

Free carbonic acid . 

— 

01535 

— 
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Metals, iron. — Chenot(l) has communicated to the Societe 
d J Encouragement a new process for smelting iron ores. He cements 
them in a case with the aid of aqueous vapour decomposed by coal 
at a red-lieat. However this method, and the subsequent working 
of the spongy iron under the hammer, did not prove very successful. 

Prom investigations made at an earlier period, F. C. Wrightson(2) 
had arrived at the conclusion that the employment of the hot-blast 
increases the amount of phosphorus present in the iron, and, in 
consequence, the cold-short of the latter. With the intention of 
prosecuting this observation farther, and of determining the compo- 
sition of pig-iron more accurately than it has been done hitherto, 
W riglitson has made a series of analyses of the furnace products. 
For this purpose he dissolved the finely-divided iron in hydrochloric 
acid, filtered the solution, and determined the weight of the washed 
residue, which consisted of graphite together with small quantities of 
silica, sesquioxide of iron, lime &c. The amount of carbon in this 
residue was determined and calculated as existing in the uncombined 
state. The filtered solution was employed for the estimation of the 
metals. The sulphur apd phosphorus were estimated in a special 
experiment by dissolving the iron in nitric acid and precipitating the 
sulphuric acid with chloride of barium ; alter removing the excess of 
baryta with sulphuric acid, the filtered liquid was mixed with tartrate 
of ammonia and excess of ammonia, and the sesquioxide of iron 
separated by sulphuretted hydrogen. The filtrate from the sulphide 
of iron contained the phosphoric acid together with the alkalies and 
earths. The phosphoric acid was converted into the tribasic modi- 
fication by fusion with a little carbonate of potassa, and was then 
precipitated and weighed as phosphate of magnesia-ammonia. By 
this method the following ycsults were obtained (those designated by 
the same numbers refer to specimens of iron obtained from the same 
ore) : 

(1) Bull. Soc. d’Enc. 1849, 49C; Dingl. Pol. J. CXIV, 431. 

(2) Chein. Gaz. 1849, 478, and (Appendix thereto) 1850, 27 ; Phil. Mag. [3] 
XXXVI, G8; Dingl. Pol. J. CXVI, 207; preliminary notice, Chem. Gaz. 1849, 410 ; 
lnstit. 1845, 407 ; Dingl. Pol. J, CXIV, 319. 
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Iron. 


Specimens of cast-iron from the iron-ore of South Staffordshire. 



Cold-blast. 

| Hot-blast. 

1. 

2. 

3. . 

1 4. ’ 

t — 

1. 

2. 

3. 

4. 

5. 

6. 1 

Residue insol. in 
hydrochloric acid. 



3*71* 

4*05f 

7*93* 

6*5 H 

5*54|| 

6*8311 



Combined carbon 

1*87 

005 

' 

__ 

__ 

— 





1 77 

2*72 

Uncomblned carb. 

1-92 

1*07 

— 










0*49 

0*20 

Silica . 

I -30 

051 

— 











0*31 

0*11 

Manganese . 

1*12 

1*16 

0*33 

0*04 

1*71 

1*30 

0 72 

0*62 

0*34 

0*54 

Cobalt . 

trace 

— 

— 

trace 

___ 









. 

Chromium . 

trace 

— 




. 



— 






Calcium 

[ 0*05 

trace 

0*25 

0*16 

0 11 

trace 

0*34 

0*00 

1 010 

000 

Sodium 

0*10 

| trace 

0*30 

0*34 

0*41 

0*37 

0*30 

0*30 

0*10 

0*14 

Potassium . 

trace 

0-42 

— 

— 




trace 

truce 

— 



Sulphur 

trace 

on 

0 05 

trace 

0*07 

trace 

trace 

trace 

t race 

trace 

Phosphorus 

0 21 

0 30 

003 

0-30 

0 54 

? 

0 07. 

0*40 

012 

0*37 

Iron 

04*10 

06*57 

04*53 

94 42 

80*53 

02*08 

03*84 

02*00 

05-23 

95*80 

Total 

100*73 

101 *75| 

00*20 | 

100*27 

100-30 

101*16 

100 00 

101 11 

08*55 

100 00 


* Containing: 1*98 carbon. f Containing 2*73 carbon. t Containing 3 127 carbon. 

§ Containing a ll carbon. (j Containing 2*98 carbon. 1 } Containing 087 carbon. 


These results confirm the statement that hot-blast iron contains 
somewhat more phosphorus than cold-blast iron from the same ore, 
and show moreover that the metals of the alkalies occur more abun- 
dantly in pig-iron than was hitherto supposed. We are not informed 
whence arise the differences, frequently very considerable (even as 
high as per cent), in the total percentage amount of • the con- 
stituents, nor upon which of the determinations the error falls’. 
Neither is it stated whether the silicon is present exclusively as silica 
or not. — Wright son has prepared from three of the above-mentioned 
specimens of iron, somewhat larger quantities of the residue insoluble 
in hydrochloric acid, which he has submitted to a closer though still 
incomplete examination. According to him this residue contains 
only the free carbon (graphite), and not that which was combined 
with the iron, since this unites with the nascent hydrogen to form 
the well-known odorous compound. The carbon w T as determined by 
combustion with chromate of lead, and the silica by fusion with a 
mixture of nitre and carbonate of soda, with the following results : 


The numbers correspond to those in 
the above table. 

1. | 2. 
Cold-blast iron. 

6. 

Carbon. 

Iron .... 
Scsquioxidc of iron 

Silica .... 
Traces of alumina, lirac, &c. 

Water . . . .1 

Loss . . . . j 

— 

32*3G* 

19*00 

40*00 

8-G4 | 

34-51 

37-50 
22-19 J 

4-70 | 

11-76 

79-52 

9-48 


100*00 ! 98-90 I 100-76 
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The proportions of iron and carbon in No. 6 approach somewhat 
the formula Fe 3 C 2 . The presence of so large a quantity of sesqui- 
oxide of iron in the other two cases raises some doubts, and demands 
farther proof. The analysis of the ores from which the specimens of 
iron submitted to examination were obtained, showed the presence of 
phosphoric acid in every case ; in some specimens this constituent 
amounted only to a trace, in others, to between £ and 1 per cent. — 
Rinrnann(l) states that he has found phosphorus in all the cold- 
short specimens of Swedish bar-iron. (2) 

With regard to the so-called cubes of titanium in the blast-furnaces, 
see p. 180. 

W. A. Miller(3) has compared a specimen (A) of hot-blast pig-iron, 
reduced from hoematite (out of Lancashire) by charcoal, with the 
product B obtained by treating the former with powdered red-iron 
stone) ; annexed to these he gives an analysis of a red-short bar 
iron C, and D, one of cold-short iron. 



A. 

B. 

c. 

D. 

Sp. grav. 

7-684 

771b 

7-12(3 

7-921 

“»!»»{ =0.2, ed 

2-217 

0*538 

0*434 

0-44(3 

| 0-245 

0-275 

Jpteiuin 

Aluminum 

0951 

0-409 

0-232 

0*288 

trace 

trace 

0* 

0 

Manganese 

0 

0 

0 

0 

Titanium 

0 

0 

0 

0 

Arsenic 

0 

0 

0 

0 

Chromium 

— 

— 

0 

0 

Copper 

— 

— 

0 

0*041 

Sulphur 

0015 

— 

0*010 

trace 

Phosphorus . 

trace 

trace 

0*011 

0*337 

Calcium 

; 

: — 

trace 

1 0 

Potassium 

— 

— 

trace 

trace 

Iron . 

95-777 

98-711 

99*490 

99*059 

Sand 

0*502 j 

— 

— 

— 

Total 

100*000 i 

100*000 

100*000 

100*000 


* Where 0 occurs in the table, it indicates that a metal has been expressly 
sought for, but in vain. 

Clipper. — F. Field (4) has examined the copper-slags from the 
smelting furnaces of the South American and Mexican Company in 
Chili, where the smelting is effected by Napier's method. The ores 


(1) Chem. Gaz. 1849, 405 ; Instit. 1849, 317 ; Dingl. Pol. J. CX1V, 319. 

(2) Also cobalt occurs in cast iron. — Analyses recently made in the Giessen labora- 

tory have shown the existence of more than 1 per cent of cobalt in a specimen of cast 
iron. # 

L (3) Iiep. Brit. Assoc, for 1848, Notices and Abstracts, 55. 

(4) Chem. Soc. Qu. J. 11, 220. 
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Copper. 


are fused with 15 per cent of lime, together with chloride of sodium ; 
the slags differ in every case, according to the amount of the latter 
employed. When 20 per cent of chloride of sodium arc added, the 
slag fuses to a clear, transparent, homogeneous - liquid which sepa- 
rates, on cooling, into two distinct well-defined layers, an upper 
amorphous layer. A, and a lower crystalline layer, B. The amor- 
phous slag is vitreous, with conchoidal fracture, of a fine dark-green, 
almost black colour, which, in contact with metallic iron, passes into 
red. It is rapidly and entirely dissolved by aqua regia, and even by 
hydrochloric acid : not so, however, the lower slag ( sharp slag), 
which requires for this purpose a protracted fusion with alkaline 
carbonate ; it possesses a crystalline texture throughout. When 
10 per cent of chloride of sodium are added, the slag does not sepa- 
rate by crystallisation ; it then forms a fine veined mass, in colour 
very different from C, of considerable hardness and susceptible of a 
high polish. A structure very similar to that of A was exhibited by 
a slag from a furnace at Coquimbo, in the drusic ^avities of which 
were found some well-defined cubical crystals D. 


Silica, 

Soda . 

Lime. 

M agnesia 
Alumina 

Protoxide of iron 
Sesquioxidc of iron 
Oxide of copper 
Manganese 
Chloride of sodium 
Sulphur 
Loss . 

Insoluble matter 


A. 

B. 

49*26 

49*60 

7*93 

0*70 

7-84 

1*23 

262 

on 

12-37 

11*00 

18-60 

— 

— 

32-91 

0-70 

1*06 

trace i 

trace 

0-48 

| 0-43 

trace 

| 

0-20 1 

— 

— — | 

— 


loooo ! 100-07 


c. 

D. 

42-20 

3-44 

35*<j^ 

6-43 

4*48 

2*14 

016 

10-80 

6*85 

31-00 

50*46 

0-45 | 

2-32 

0*34 

__ 

1*43 

— 

0*21 

0*13 

1*5G 

— 

10000 

100*00 


It is not expressly stated whether the iron existed in B as sesqui- 
oxide or protoxide. Although his investigation is not yet completed. 
Field considers himself justified in asserting that the chemical and 
physical properties of the slag depend as much upon the duration 
and degree of the smelting-heat, as upon the proportion by weight of 
the flux. 

Itespccting the improvements in smelting copper-ores, see the 
specifications of patents by C. Low(l), J. Mitchell, H. Alderson 
and Th. Warriner(2). 


(1) Chem. Gaz. 1849, 47. 


(2) Chem. Gaz. 1849, 413. 
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Percy(l) has examined copper which had been fused with phos* Copper 
phorus, and found in two experiments 0 93 and 2*41 of phosphorus, 
together with 1*99 and 2*41 of iron (from the iron stirring-rod). 

The presence of the phosphorus was indicated by an increase of hard- 
ness without a proportional diminution of the malleability. 

Reboulleau(2) has discovered a method of preparing a blue 
arseniate of copper which may be used as a pigment. For this 
purpose he fuses together equal weights of ordinary arseniatc of 
protoxide of copper and arseniatc of potassa, and adds to the melting 
mass its weight of nitre. Binoxide of nitrogen is evolved, and a 
fine blue compound formed, from which the potassa-salts arc washed 
out by water. Rcboulleau believes that the copper exists in this 
blue salt in the form of some higher oxide which is formed at the 
expense of the nitre, and is stable, even at the ordinary temperature, 
only when combined with arsenic acid ; no farther experiments, 
however, are adduced in support of this opinion. — The discoverer 
recommends this substance only as a water-colour, since, when 
rubbed with oil, it soon passes into green. 

Tin. — For the preparation of Mosaic gold the following process is 
recommended (3). An amalgam of 2 parts of tin and 1 of mercury is 
prepared in a hot crucible, and triturated with 1 part of sal-ammoniac 
and 1 of flowers of sulphur; the mixture is sublimed in a glass flask 
upon the sand-bath. On breaking the flask after the operation, the 
sublimate is found to consist superficially of sal-ammoniac, then of a 
layer of cinnabar, and lastly of a layer of mosaic gold. 

Respecting Banka tin, see p. 188. 

Lead. — E. N. Horsford(4) states that leaden pipes are liable to 
two different species of incrustation, according to the nature of the 
water passing through them : in one case this incrustation consists 
merely of suboxide which is absolutely insoluble ; in the other, of a 
combination of oxide of lead with carbonic acid and water, which 
dissolves in from 7000 to 10,000 times its weight of water ; even this 
solubility, however, is annulled by the presence of sulphuric acid, 
sesquioxide of iron, or of organic matter. 

zinc. — Schauefele(5) has investigated the action exerted upon 
vessels of zinc and galvanised iron by brandy, wine, vinegar, broth, 
milk, olive-oil, well-water, distilled water. Setters water and brine. 

He found tliat all these liquids (with exception of olive-oil) attack 
such vessels, and that the galvanised iron is more rapidly and effec- 

(1) Chem. Gaz. 1849, 410; Dingl. Pol. J. CXIV, 354 ; Instit. 1849, 407. 

(2) Instit. 1849, 241 ; Compt. Rend. XXIX, 125 (in abstr.) 

(3) From the Ilannov. Notizbl. in Arch. Pharm. [2] LJX, 200. This process is 
essentially the same as that proposed by Woulfe (L. Gmelin’s Ilandb. der Chcmie, 

1. Aufl., IV, 75). 

(4) Loc. cit. p. 412. 

(5) From the J. Chim. Med. in Dingl. Pol. J. CXI, 144. 
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ZInc - tually acted upon than the zinc ; both metals were always simulta- 
neously dissolved, and in far larger quantity than by any of the other 
liquids, by vinegar. 

surer. — Malaguti and Durocher(l) have communicated some 
observations respecting the distribution of silver throughout the ores 
of various metals, and its extraction from these ores. They are of 
opinion that the test in the humid way is inapplicable to the detec- 
tion of very small traces of silver, whilst, by cupellation, they were 
able to detect a quantity of silver-leaf weighing OOOOOG2 grin, 
mixed with 30 grins, of lead (they do not touch upon the question, 
closely^ connected however with this subject, why. it is practically 
found that a loss, even as high as 0*0018, is experienced in cupel 
assays) ; by this mode of testing they have proved that, with a few 
exceptions (only 10 out of 200 cases), the ores of the various metals 
always contain silver. Many ores contain only traces, and the silver 
is always very unequally distributed. In general the oxides and salts 
are said to be the poorest in silver, whilst the sulphides are particu- 
larly argentiferous ; amongst the latter the poorest are the ferrugi- 
nous sulphides, whilst lead-glance, zinc-blcnde and copper-pyrites 
contain the most silver. 

From their experiments upon the roasting of the metallic sulphides, 
Malaguti and Durochcr conclude that the amount of silver which is 
volatilised in this process is much greater than it is usually assumed to 
be; for example, in roasting zinc-blende, one half of the silver is volati- 
lised. Part of the silver thus sublimed is found in the flue of the 
condensing chamber. Experiments, partly synthetical, with a view to 
ascertain in what state the silver exists in tlic natural ores composed of 
metallic sulphides, have rendered, it probable that in most cases it is 
present in the form of sulphide of silver. Nevertheless, in eleven cases 
out of thirty-two, part of the silver could be directly extracted by 
mercury. That the silver cannot exist in these ores in the form of 
chloride or bromide is sufficiently proved by the behaviour of these 
haloid salts towards the metallic sulphides. According to the obser- 
vations of Malaguti and Duroclier, the chloride and bromide of 
silver undergo a double decomposition with the monosulphides (PbS, 
SuS, CdS &c.) ; sulphides similar to SnS 2 are reduced in contact 
with these salts to monosulphides, whilst metallic sulphides which are 
still capable of abstracting sulphur (e.g. Cu 2 S) act partly as reducing 
agents upon the chloride and bromide of silver, and partly by double 
decomposition. Similar decompositions take place with the metallic 
arsenides and with the combinations of the sulphides of antimony 
and arsenic with other metallic sulphides, both in the wet and in the 
dry way; in many of these cases, the decomposition is energetic and 
decided, whilst in others (as with sulphide of mercury and sulphide 

(1) Compt. Rend. XXIX, 089; Instil. 1849, 393; Dingl. Pol. J. CXV, 270. 
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of cobalt) it is effected with difficulty, or even sometimes not at all. 
Chloride of silver is likewise decomposed when ignited with quartz, 
felspar, clay and other silicates. (This last fact has been long known, 
and has given rise to the application of chloride of silver in glass- and 
porcelain-painting.) 

In a second paper(l) Malaguti and Durocher have extended 
their observations to the amalgamation of silver ores, and especially 
to the influence of the gangues and of the soluble salts upon the 
process. With regard to the gangues they find that the process is 
more troublesome when they are of a fatty and clayey nature than 
when poor and quartzy. They consider the presence of carbonate 
of lime and of the foreign metallic sulphides (PbS, ZnS, See.) par- 
ticularly disadvantageous in this process, whilst on the other hand 
they regard the presence of salts (of common salt amongst others) as 
favourable to the reduction of the chloride of silver. From a series of 
comparative experiments they have concluded that by the employment 
of mercury alone the chloride of silver is less easily converted into 
amalgam than metallic silver, and even than sulphide of silver, but 
that the amalgamation is remarkably facilitated by metallic iron; 
The great length of the American process of amalgamation is chiefly 
due to the presence of foreign metallic sulphides, since the conversion 
of the sulphide of silver into chloride takes place only after the 
corresponding change has been effected in the other sulphides. The de- 
composition of the sulphide of silver is effected exclusively by the chlo- 
ride of copper (when the sulphur, according to the supply of air, is 
either separated in the free state, or is converted into sulphuric acid), 
and not by the common salt, which serves only to accelerate the process. 

Malaguti and Durocher have endeavoured to discover a method 
of reducing the sulphide of silver dii’ectly, without previous conversion 
chloride, and believe that this may be effected by treating the 
ores with nascent hydrogen, or still better, with metallic copper and 
sulphate of copper, green vitriol or alum. Finally, they bear testimony 
to the practical utility of the method mentioned in Vol. II, p. 277 
of the preceding Annual Report, for extracting the silver with common 
salt, without the use of mercury. 

Gold. — Allain and Uartenbacli(2) have examined the pyrites 
from the copper mines of Clicssy and Sain-Bel, and find it composed 
of sulphur, iron, zinc (about 8 per cent), copper (about 5 per cent), 
arsenic, gold (at least 0 - 0001 of its, weight), and silica. They are 
of opinion that the following process will allow of the advantageous 
extraction of the gold. After the ore has been freed from sulphur 
and arsenic by roasting, the oxides of copper and zinc are extracted 


(1) Compl. He ml. XXIX, 735: Instit. 1849, 402; Dingl. l’ol. J. CXV, 279. 

(2') Compt. Rend. XXIX, 152; Instit. 1819, 250; Phil. Mag. [3] XXXV, 309; 
Dingl. Pol.J. CXI 11, 293 ; J. Pr. them. XLMII, 232. 
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with sulphuric acid, and the residue (consisting of sesquioxide of 
iron, silica and gold), is digested with solution of chloride, in the 
cold, which leaves the sesquioxide of iron untouched. After some 
hours the gold is said to be completely dissolved, and the metal can 
be reduced according to one of the known methods. The two 
Perrets(l) confirm the presence of gold in these pyrites, but contend 
that it is present in quantity sufficiently considerable for extraction, 
and lay claim to the above process for effecting this. 

Duflos(2) has published some experiments upon the separation of 
gold from the arsenic-residues of Heichenstcin. He found that the gold 
could not be extracted from them by means of ferrocyanide of potassium 
(cyanide of potassium was left out of consideration on account of its 
high price), but was dissolved with comparative ease by means of 
chlorine-water, or of a solution of chloride of lime in 50 parts of 
water acidulated with hydrochloric acid. Several experiments which 
agreed among themselves gave - 5 ' T loth oz.) gold in 1 ctr. (llOlbs.) : 
with respect to the vessels to be made choice of in practice, farther 
experiments showed that oaken rolling-casks were entirely unfitted 
for the purpose, since their use very considerably diminished the pro- 
duce. Duflos, therefore, recommends that the arsenic-residues be 
treated with solution of chlorine, by the method of displacement 
in clay-vessels shaped like a sugar-loaf, and arranged on earthen 
supports. 

Eiectro-ftinitng. — Max, Duke of Leuchtenberg(3) has examined 
the precipitate formed at the anode during the process of electro- 
gilding on a large scale. At a certain period of the process (when 
about half of the gold has been deposited from the solution in cyanide 
of potassium), there collects at the platinum anode a red crystalline 
powder (A), which at first was supposed to contain gold, and was 
therefore collected. The formation of a precipitate (B), which 
a similar appearance, from a solution of cyanide of copper, raised 
some doubts regarding the presence of gold; the percentage results 
of the analyses are as follows : 



Potassium. 

Copper. 

Iron. 

Cyanogen. 

Corresponding to : 

A. 

18*08 

17-30 

15-21 

49-87 

2 K, 2 Cu, 2 Fe, 7 Cy. 

B. 

10-41 

24-94 

15-17 

49-28 

K, 3Cu, 2 Fe, 7 Cy. 


Although both these analyses conduct directly to the above formulae, 
the author leaves it nevertheless undetermined whether these sub- 
stances are definite compounds, or only mixtures of the three 


(1) Compt. Rend. XXIX, 700. 

(2) J. Pr. Chem. XL VIII, G5. 

(3) Petersb. Acad. Bull. VIII, J13; Dingl. Pol. J. CXIV, 356; J. Pr. Chem. 
XL VIII, 372. 
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cyanides. They were completely dissolved only by sulphuric acid, 
and not by other mineral acids. 

The exhausted gold-solution furnishes on evaporation a saline 
mass, which, for the purpose of investigation, was fused in a cast-iron 
pan. A mixture of reduced metals was thus obtained, which, when 
washed and fused in a crucible, formed a very brittle regulus which 
contained 53*25 per cent of copper, 15*69 lead, 22*79 tin, 1*54 iron, 
0*90 silver, 1*40 zinc, and 4*00 of gold. 

cobalt. Nickel. — Respecting cobalt and Thenard’s blue, see 
p. 190. 

Louyet(l) has described the process which is followed in a manu- 
factory at Birmingham for obtaining cobalt and nickel from speiss 
(Hungarian, containing about 6 per cent nickel, and 3 per cent 
cobalt). The ore is first fused with chalk and fluor-spar, the 
slag rejected, and the smalt thus obtained thrown into cold water, 
ground to powder, and roasted in a reverberatory furnace as long as 
arsenious acid is evolved (12 hours). The roasted mass then dis- 
solves almost entirely in hydrochloric acid. The acid solution is 
diluted with water, mixed with chloride of lime to peroxidise the 
iron, and with milk of lime to precipitate the sesquioxide of iron 
together with the arsenic ; this precipitate (which is of no farther 
use) is washed, and sulphuretted hydrogen passed through the clear 
liquid until this re- agent has been added in excess, i. e. till a small 
filtered portion gives a black precipitate on addition of ammonia. 
The precipitate produced by sulphuretted hydrogen (which is like- 
wise useless) is washed with water impregnated with this gas, and 
the cobalt precipitated from the 'filtrate by solution of chloride of 
lime ; the liquid from which the cobalt has been separated is mixed 
with milk of lime to precipitate the nickel. The cobalt precipitate 
is sent into the market, after a gentle ignition, as sesquioxide, or 
when strongly ignited, as protoxide (85 fr. per kilogr.), and is said to 
be very pure. The nickel precipitate is reduced by charcoal, and the 
nickel sold to the manufacturers of nickel silver (at 35 fr. per kilogr). 

Alloys. — Gucttier(2) has prepared a great number of alloys, par- 
ticularly of 1. tin with zinc, 2. tin with lead, 3. tin with zinc and lead, 
4. zinc with lead, 5. copper with tin, 6. copper with zinc, 7. copper 
with lead, 8. copper with tin and zinc, 9. copper with tin, zinc and 
lead, in different proportions, and has subjected them to examination, 
keeping in view the properties likely to prove valuable in practice, 
especially colour, lustre, hardness, susceptibility of polish, tenacity 
and flexibility, behaviour on casting, hammering and filing ; he has 


(1) Monit. Ind. 1849, 1309; J. Pharra. [3] XV, 204; Instit. 1849,6; Dingl. Pol. 
J. CXI, 272; J. Pr. Cheni. XL VI, 214. 

(2) Monit. Iudustr. 1848, No. 1255 to 1258, and No. 1261 to 1268 ; Dingl. Pol. 
J. CX1V, 128, 196, 279. 
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Alloys. a ] so compared the different degrees of facility with which these 
alloys may be prepared. For the ample details of this investigation, 
we must refer to the original treatise. 

Parting of fioia by sulphuric Acid. — Max Pcttenkofer - has 
continued his investigation, which has been already mentioned(l) on 
the subject of gold- refining, (2) with a view to the farther extraction 
of the slag obtained in the refining with nitre. The investigation 
is divided into the examination of the slag itself, and of the methods 
proposed for its farther extraction. 

These slags are of a greyish-brown, often of a grccnish-grcy 
colour, possess a vitreous fracture, and where they have been in con- 
tact with the rcgulus, exhibit a thin, light-yellow film of gold ; they 
form, even at a high temperature, so thick a liquid, that the globules 
of metal diffused throughout the mass are only partly deposited in 
the -crucible. When exposed to the air the slags gradually deliquesce, 
but when treated with water dissolve rapidly with evolution of heat, 
forming a very caustic liquid which is free from gold, and deposits a 
considerable quantity of a grey powder. Tjie slags contain globules 
of gold and silver mechanically mixed, and moreover, in chemical 
combination, the potassa of the nitre, the eonstititents of the re- 
fining-pot (silica, alumina, lime, &c.), together with the insoluble 
metallic compounds formed by the action of sulphuric acid in the 
refining process (sulphate of lead, basic sulphate of iron, sulphate 
of copper), and lastly, the metallic oxides formed by the action of 
the nitre upon the spongy gold (oxides of gold, platinum and palla- 
dium, also osmic acid). The presence of these substances affords an 
explanation of the circumstance, that the weight of the slags re- 
mains always pretty equal to that of the nitre employed. It has 
been ascertained by several years’ experience of this process in the 
refining establishment at Munich, that the dry spongy gold when 
fused with nitre, loses on an average 2 per cent of its weight. In 
one experiment on the small, and two on the large scale, Petten- 
kofer found in the washed slag 0*82, 1*25 and 0*67 of gold, as 
a mean, therefore. O' 9 per cent of the spongij gold , together with 
0*171, 0*098 and 0*116, as a mean 0*128 per cent of platinum. 
The proportion, of this latter in the slag is so far increased, that its 
quantity sometimes amounts to J that of the gold. Pcttenkofer 
readily explains the great variations in the amount of gold contained 
in the slag, when a constant quantity of nitre (-rir of the spongy 
gold) is employed, by the difference in the temperature, which would 
allow more or less of the noble metal to remain suspended, and 
by the variation in the quantity of the other constituents dissolved by 
the slag. The amount of gold contained in the slag is greatest when 

(1) Dingl. Pol. J. CXI, 357. 

(2) See Annual Report for 1847 and 1848, II, 280. 
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large quantities of the material are employed, and less if smaller |y f 
quantities are used, the fusion being conducted, as is usually the sulphuric 
case, in crucibles of the same size. Pettenkofer finds that it is not RC *■ 
advantageous to keep the mass in fusion fill all the regulus has sub- 
sided, for experience teaches that in this case, the silver, instead of 
remaining, as usual, in the slag, goes down with the regulus, which 
then instead of 0*001, as in other cases, remains as much as 0*002 
below the standard. * 

Pettenkofer proposes the following method as that best adapted 
for recovering the gold in practice. The slags collected from several 
operations are treated with water, and allowed to stand for 8 or 12 
days till they have so far disintegrated as to furnish a “fine paste, to 
which, for every 8 parts of dry slag, 2 parts of litharge, 1 part 
of bitartrate ofpotassa, 4 parts of dry soda, and 2 parts of powdered 
£lass must be added. After the mixture has been dried in a 
copper or iron pan, it is projected by small portions at a time into a 
red-hot crucible, and .exposed to a gradually increasing heat till it is 
in a state of tranquil fusion. If sufficient time has been allowed for 
this operation, there will be found on cooling, beneath the gre^ slag, 
a distinct regulqg of lead containing the gold and platinum. On 
cupelling this, the metal obtained is granulated and dissolved in aqua 
regia in a retort, which should be furnished with a receiver to retain 
the platinum and gold which arc carried off by the vapour. The 
heat is continued till the nitric acid is completely expelled, the solu- 
tion thus obtained is filtered from the residue (chloride of silver and 
chloride of lead) into a porcelain capsule, and precipitated by heat- 
ing with sulphate of iron. The gold, which is thus precipitated in 
spongy masses, is separated from the liquid by decantation, washed, 
and fused with of nitre (to remove a trace of palladium). It is 
then pure gold. The solution decanted from the gold is precipitated 
with metallic iron, the precipitate (consisting, in great measure, of 
platinum) boiled out with nitric acid, is then dissolved in aqua regia , 
and precipitated as annnonio-chloridc of platinum. An attempt to 
decompose the slag with sulphuric acid presented insuperable diffi- 
culties in practice. 

Tinning. — According to Thomas and Dclisse(l), if organic 
matter be present, the dilute acid which is employed to clear the 
surface of iron previously to tinning, dissolves merely the layer 
of oxide without in the least affecting the metal, thus removing an 
important difficulty in tinning, especially in the manufacture of tin- 
plate. They found, amongst other substances, sugar, gum and 
vegetable extractive matters well adapted for this purpose. — Liiders- 
dorff , s(2) experiments have shown that in this process, which he 

(1) Mechanic's Mag., Dec. 1848 ; Dingl. Pol. J. CXI, 271. 

(2) Dingl. Pol. J. CXII, 460. 
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tinning, highly recommends, the addition v of a little ‘wood- or coal-tar is quite 
sufficient. 

Sorel(l) recommends for the same purpose, and especially for the 
tinning of cast iron, the surface of which when acted upon by the 
acid is liable to he contaminated with carbon, an addition of a 
soluble tin- or copper-salt to the diluted acid in the proportion of 
from 2 to 4 per cent. 

Tin-plate, Use of the Refuse. — E. Schunck(2) has published three 
methods of recovering the tin and iron from the refuse in the manu- 
facture of tin-plate. 1. This refuse may be treated with a boiling 
solution of hepar sulphuris (prepared with soda), which produces a 
solution of bisulphide of tin in sulphide of sodium. This solution 
is evaporated to crystallisation, the crystals drained, pressed, and 
exposed to a gradually increasing heat in a reverberatory furnace 
(such as is used in smelting the ordinary tin-ore). The bisulphide of, 
tin is first converted into binoxide by roasting, and is then reduced 
by means of charcoal and soda, or lime. The slag, consisting chiefly 
of sulphide of sodium, may be again used for the preparation of 
hepar sulphuris. 2. The refuse is thrown into a hot solution of 
protoxide of lead in caustic soda or potassa, or 3.^nto a mixture of 
chromate of potassa and caustic alkali. In the former case, metallic 
lead is separated as a black powder, in the latter, green sesquioxide 
of chromium is precipitated. In both cases a solution of an alkaline 
stannate is obtained ; this is allowed to crystallise, and the crystals 
are reduced in a reverberatory furnace ; the slag thus obtained 
consists of carbonate of soda, and may be used again. 

By the first of these processes, to which Schunck accords the pre- 
ference, the iron is obtained perfectly free from tin ; by the others, 
nearly all the tin is removed. In any case the iron is well 
w r ashed, arranged in parcels, and welded. 

Malleable Brass. — During the last two years specimens have been 
sent from this country into Germany of an alloy similar to brass, 
which, at a red heat, is said to behave like malleable iron. This 
valuable character has been confirmed by the statement of the 
“ Gewerbeverein” of Lower Austria, by whose commission there 
were obtained in the analysis of an English specimen, 6 b *03 of 
copper and 34*76 zinc. . Machts, the proprietor of a factory in 
Hanover, found that an alloy made by him of 60 parts of copper 
and 40 of zinc even surpassed the English metal in malleability. 
Elsner(3) has lately analysed a specimen of this last alloy, known as 
yellow metal, and found 60*16 copper and 39*71 zinc. These 


(1) Monit. Industr. 1849, No. 1319 ; Dingl. Pol. J. CXII, 121 ; J. Chim. Med. T31 
V, 721. 

(2) Chem. Gaz. 1849, 327 ; Lond. J. of Arts, 1849, 15; Dingl. Pol. J. CXI1I, 372. 

(3) From the Verh. Gew. Bef. Pr., in Dingl. Pol. J. CXIII, 434. 
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numbers approximate to the composition Cu 3 Zn 2 (59'4 per cent 
copper and 40‘6 zinc). A bar made by his direction of 3 parts of 
copper and 2 of zinc, was capable of being beaten into a key. In 
colour, the alloy stands between tombac and brass ; it has a powerful 
lustre, a fine dense texture, great (absolute ?) strength, and a sp. gr. 
of 8'44 at 1 0°. The mean of the specific gravities of its constituents 
is 8 '08, showing that some contraction has taken place. 

Alloys for Railway-bars. — For the use of railway engineers the 
following alloys are recommended as having been employed for several 
years in Belgium(l) : 1. In those cases where the objects are much 
exposed to friction : 20 parts of copper, 4 of tin, 0'5 of antimony, 

- and 0’25 of lead. 2. For objects which are intended to resist violent 
shocks : 20 parts of copper, 6 of zinc, and 1 of tin. 3. For those 
which are exposed to heat: 17 parts of copper, 1 of zinc, 0 - 5 of 
tin, and 0-25 of lead. The copper is added to the fused mass con- 
taining the other metals. 

Speculum for Telescopes. — The speculum(2) of Lord Rossers 
celebrated telescope weighs about 90 ctrs., and is composed of 
copper with somewhat less than half its weight of tin. (The alloy 
CiijSn would consist of 68 per cent) of copper, and 31*7 of tin ; 
it is evident that the speculum-metal is a true chemical compound, 
since slight deviations in the composition of the mixture, produced 
a perceptible effect upon the properties of the alloy.) 

Cadmium-amalgam. — Evans(3) prepares an amalgam of tin and 
cadmium for stopping teeth ; this amalgam has an advantage over 
the copper-amalgam, since it does not blacken in the mouth. Ac-, 
cording to F. Varrentrapp(4) it should be prepared by dissolving 
1 part of cadmium and 2 of tin in an excess of mercury, and squeez- 
• ing the amalgam through leather. This amalgam softens without 
crumbling when kneaded, and hardens again after some time. 

Britannia-mctai. — K611cr(5) found in a specimen of Britannia 
metal (the well-known alloy resembling silver, and much used for 
tea-pots, &c.), 85‘72 per cent of tin, iO^ of antimony, 2-91 of 
zinc, and 0’98 of copper. 

Type-metal. — J. Moser(6) has examined two specimens of type- 
metal, which differed in quality as well as in fracture and colour. 
They consisted chiefly of lead and antimony, containing besides, only 
small quantities of copper and zinc. Since the two alloys were not 
quite homogeneous, Moser was enabled to select for analysis spcci- 

s 

(1) Dingl. Pol. J. CXIII, 463. 

(2) Loc. cit. p. 92. 

(3) J. Pharm. [3] XVI, 445 ; Dingl. Pol. J. CXV, 397. 

, (4) Ann. Ch. Pharm. LXXIII, 256 ; Dingl. Pol. J. CXV, 466. 

(5) From the Verhandl. Niederostr. G. V., in Dingl. Pol. J. CIV, 335. 

(6) Wien. Acad. Ber. 1849, Febr., 85. 
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mens which were free from the two last-named metals. In the best 
of the two alloys (sp. gr. 9*54), he found 77*9 per cent of lead and 
21*88 of antimony ; in the other (sp. gr. 10*08) 82*8 of lead, and 
17*2 of antimony). 


Manufacture of Sulphuric Acia. — A patent has been taken 
out by A. Mac-Dougal and II. Rawson(l) for obtaining sulphur 
by the decomposition of sulphuretted hydrogen passed through red- 
hot tubes. 

By means of Nitric Acid. — A. Mac-Dougal and II. llawson(2) 
manufacture sulphuric acid according to a patent process, by passing 
sulphurous acid through a series of Won lie’s bottles, of which the 
first is filled with nitric acid, and the following two-thirds with water. 
A pneumatic apparatus draws a stream of sulphurous acid (from an 
ordinary furnace), together with atmospheric air, through the whole 
arrangement, and indeed through the different liquids, since in each 
bottle the conducting tubes are carried below the surface of the liquid. 
It will be observed that this process is a repetition on the large scale 
of the well-known experiment of Peligot. 

By means of r’ny. — C. Blond eau(3), induced by the study of the 
efflorescences produced in the conflagrations of mines, by which 
amongst other substances sulphurous acid is disengaged, and under the 
influence of the air and of the clay with which it is in contact, is 
subsequently converted into sulphuric acid, has endeavoured to take 
advantage of the artificial production of this acid, under the same cir- 
cumstances, for practical purposes. He succeeded on a small scale 
by passing sulphurous acid, atmospheric air, and aqueous vapour, 
simultaneously, through a porcelain tube containing an argillaceous 
sand {sable argileux) heated to dull redness. 

By means of Pumicc-stonc. — It. Lami»g(4) has taken out a patent 
for a process mentioned in the preceding Annual Report, Vol. II, 
p. 291, for the manufacture of sulphuric acid without leaden clxam- 
bei’s. • According to his direction, the pumice-stone should be pre- 
pared by boiling with sulphuric acid, washing with water containing 
ammonia, mixing with 1 per cent of manganese, and igniting. 

Preparation of Chlorine. — A. Mac-Dougal and II. Raw- 
son(5) have patented a process for the evolution of chlorine in 
manufactories by the action of hydrochloric acid upon a chromate. 
From the chloride of chromium, which is the result of decompo- 

(1) Chem. Oaz. 1849, 287. 

(2) Ibid. 

(3) Compt Rend. XXIX, 405; Dingl. Pol. J. CXV, 210. 

'4) Lond. Journ. of Arts, 1848, 342 ; Dingl. Pol. J. CXIII, 128. 

>) Chem. Gaz. 1849, 288. 
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aition, it is said that the chromate may be reproduced by treatment 
with nitric acid and subsequent ignition. 

Elsner(l) found in a specimen of commercial manganese, which 
evolved chlorine when treated with sulphuric acid free from hydro- 
chloric acid, 1*75 per cent of chloride of calcium and 1*25 of lime, 
which induces him to suspeft an adulteration with exhausted chloride 
of lime. 

Soda-manufacture. Analyses of the Products. — The subjoined 
analyses of different products of the soda-manufacture have been 
conducted by F. Muspratt and J. Danson(2), who have, however, 
omitted to state the method pursued. They examined '. A, soda-salt 
(calcined soda) for soap-boiling ; B, soda for plate-glass ; C, crude 
soda ; D, residue after lixiviating the preceding product with water, 
fresh ; E, the same six w r ecks old; F, GlauberVsalt for A, B and C. 
— The aqueous extract obtained from the soda-ash which has crumbled 
down in the air gives, as is well known, on evaporation, a colourless 
crystalline mass, which, when heated, evolves much sulphurous acid 
and deposits sulphur; hence we are rather surprised that in E hy- 
posulphurous acid is not mentioned. 


Constituents. 

A. 

B. 

C 

D. 

E. 

f F - 

Carbonate of soda 

77-08 

78-55 

28-89 

. , . 

, , 



Sulphate „ 

.VI 1 

1-70 

0-82 

— 

— 

95*94 

Silicate ,, 

2-40 

0-25 

— 

— 

— 

— 

Hydrate ,, 

4*88 

415 

8-27 

— 

— 

— 

Sulphide of sodium . 

0-63 

— 

0*40 

1*41 

2-87 

— 

Chloride „ 

7*13 

5-62 

307 

— 

— 

— 

Carbonate of potassa. 

0-20 

— 

— 

— 

— 

— i 

Sulphate of lime 

— 

— 

— 

2*53 

4*59 

0*57 

Carbonate ,, 

0-32 

0 33 

14*22 

41-20 

23*42 

— 

Hydrate „ 

— 

— 

9*24 

8*72 

12*03 

— 

Protosulphide of calcium 

0*20 

— 

25*86 

25*79 

36*70 

— 

Bisulphide „ 

— 

— 

— 

5*97 

0-62 

| — 

Sulphate of magnesia. 

— 

— 

— 

— 

— 

0*14 

Silicate „ 

— 

— 

2*03 

3*63 

1-78 

— 

Sesquioxidc of iron . 

0*32 

0-27 

— 

— 

— 

0*29 

Sesqui chloride „ 

— 

— 

* — 

— 

— 

1*36 

Earthy plipsphates, sesqui- 







oxide of iron and alumina . 

— 

— 

6*23 

8*91 

7*40 



Water . . . , 

106 

| 8-G5 

0*99 

1-73 

10*59 I 

1,0 1 

Free acid . . * 

. 

— - 





- J 

lol 

Charcoal . . . *1 

Sand. . . , j 

0*66 

■ 0-48 

— 

— 


0*40 

Total 

99*99 

10000 

100*02 

99*92 

100*00 ! 100*01 


(1) From the Berl. Gcw., Indusfcr. u. Handelsblatt, in Dingl. Pol. J. CXII, 461. 

(2) Chem. Soc. Qu. J. II, 216. 
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Saits. Salts. Manufacture of Clanber’s-salt. — E. Thomas, Dellisse and 
S tureof Boucard(l) have communicated a process for converting the 
Gl *”u r * common salt into Glauber’s-salt by means of iron pyrites. They 
distil off a of the sulphur from the pyrites, and allow the residue 
to remain exposed to the air in heaps, when it crumbles down very 
rapidly. By lixiviating the mass with* water, they then obtain a 
solution of green vitriol of 23° B., which is heated by steam to 15°, 
and mixed, in reservoirs of brickwork, at a freezing-temperature, with 
a solution of salt of 25° B., containing, somewhat more than the 
quantity of salt equivalent to the sulphate of protoxide of iron. 
The crude Qlauber’s-salt which then crystallises out, is separated 
from the mother-liquid, and dissolved in £ of its weight of water, 
freed from iron by mixing with 1 to 2 per cent of milk of lime at 
32°, filtered through a vacuum-filter, and evaporated. They have 
calculated that this process effects a saving of 4 , of the ordinary cost 
of the Glauber’s-salt made from sea-salt and sulphuric acid. 

Extraction of Common Salt. — A. Arrott(2) has taken out a patent 
for a new method of obtaining common salt from brines. This process 
is an application of .the observation (first made by Fuchs) that a 
boiling saturated solution of common salt containing chloride of 
calcium or of magnesium, deposits crystals of common salt on 
cooling. According to this patent, the liquors arc mixed, for this 
purpose, with a sufficient quantity of either of these chlorides. This 
artificial difficulty introduced into the process of manufacturing salt 
is not likely to meet with much approbation in practice. 

As a sequel to the analysis of the water of the Mediterranean, 
communicated in the Annual Report for 1848 and 1849, II p. 256, and 
with especial reference to the extraction of sea-salt from this water, 
J. Usiglio(3) has subjoined it to a methodical concentration under 
conditions similar to those which obtain in the salt-ponds (salt-gardens) 
on a large scale, and has examined the products at different periods of 
the process. The original sea-water bad a density corresponding to 
3 5° B . ; in the subjoined table, the weight and composition of the 
precipitates and crystalline deposits are given, and correspond to the 
densities in column 1. 


(1) Technologiste, 1849, 347 ; Dingl. Pol. J. CXI1, 208; Inst it. 1849, 43; Corapt. 
Rend. XXVIII, 188. 

(2) Lond. Journ. of Arts. 1849, 105; Dingl. Pol. J. CXII, 112. 

(3) Ami. Ch. Phvs. [3] XXVII, 172. 
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Density of 
the Liquid 
iti Degrees 
of Hmime’i 
Areouieter.; 

Volume of 
the 

Mother- 
Liquid in 
each case. 

Litres. 



Salts Separated (In Grammes). 


SesquL 
oxide of 
Iron. 

Carbo- 
nate of 
Lime. 

Sul- 

phate of 
Lime with 
Water of 
Hydration. 

Chloride 

of 

Sodium. 

f 

Jchlorlde 

nesla. j ,,esium 

Bromide 

of 

Sodium. 

^•5 | 

7-1 ! 

1*000 

0*533 

0*003 

* 

0-064 

- 


j 

t 


1 1-5 ! 

0*3 16 

— 

trace 

— 

— 

— — 

— 

140 

0-245 

— 

trace 


— . 

— — 

— 

16-75 ; 

0*190 



0-053 

0-560 

— 

— — 

— 

20-60 

0*114 

— 

— 

0 5 02 

— 

— — 


22; ! 0 ; 

0 131 

— 

— 

0181 

— 



— 

' 25-00 ; 

0112 

— 

— 

! 0160 

— 

! — — 

— 

26*25 i 

0-095 

— 

— 

0-051 

3-201 

0004 0008 

— 

27*00 

0 064 

— 

— 

0-148 

9-650 

0013 0030 

— 

28-50 ; 

0-039 

— 

— 

0 070 

7-896 

0*026 0 043 

0-073 

30-20 i 

0-030 

— 

— 

0014 

2-624 

0-017 0-015 

0-036 

32-10 i 

0-023 

— 

— 

— 

2*272 

0-025 0-024 

0-052 

35 00 ! 

0016 

— i 

— 

— 

1-404 

0*538 0-027 

0-062 

Total (grms.) : | 

0 003 j 

0117 

1*749 

27 107 j 

0 023 j 0*153 

0-223 
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Usiglio Las determined the composition of the corresponding 
mother-liquors, only for three different densities, with the subjoined 
results (the table gives the constituents of 1 litre of mother-liquor in 
grammes). 


Density. 

25° B. = 1-210 

30" H.= 1-2G4 

35" B. = 1-320 

sp. gr. 

sp. gr. 

sp. gr. 

Sulphate of lime . 

2 07 

— 



„ magnesia . 

Chloride of magnesium 

22-64 

78-76 

114-48 

29-55 

101-60 

195-31 

,, potassium . 

Bromide of sodium 

4-90 

18*32 

32-96 

5-23 ' 

14-72 j 

20-39 

Chloride ,, 

j* 

268*90 

212-80 

159-79 

Sum of constituents 

333-29 

426-20 

522-93 


So far, the results coincide with the practical observations in 
the salt-ponds. On the other hand, complications present 
themselves when the density of the evaporated sea-water exceeds 
35° 13. (=1*32 sp. gr.) since the crystallisations which then take 
place are no longer merely the result of concentration, but likewise 
depend upon the variation of the temperature in the day and night. 
During the night, the fall of temperature causes the deposition of 
salts, which redissolve as the temperature increases in the day-time. 
The normal condition of the fluid is so far altered by this circum- 
stance that the result of the process can no longer be predicted with 
certainty, but depends upon the event of the weather. Usiglio has 
endeavoured to obviate this difficulty by decanting the mother-liquor 

cj g 2 
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after each crystallisation. If this precaution he adopted, and the 
water, when reduced to a concentration of 35° B., exposed in thin 
layers to the air, the following crystallisations are successively ob- 
served. In the first night, an abundant separation of nearly pure 
sulphate of magnesia takes place ; the first mother-liquor then 
furnishes, after farther concentration on the following day, a mixture 
of chloride of sodium, sulphate of magnesia, and, sometimes, chloride 
of potassium ; the second mother -liquor separated from these crystals, 
'when cooled during the night, again deposits tolerably pure sulphate 
of magnesia ; the third mother -liquor of 33° to 34° B. (=1*308 to 
1*320 sp. gr.) 'gives, after farther concentration during the following 
(flay, a very heterogeneous crystallisation of sulphate of magnesia, 
chloride of sodium, chloride and bromide of magnesium and sulphate 
of magnesia-potassa (for which Usiglio determined the formula 
2 S0 3 , MgO, KO + 6 IIO). The fourth mother-liquor separated from 
these crystals, as it cools in the evening, and during the night, 
furnishes a new double salt, which, according to Usiglio, possesses 
the formula Cl 3 Mg 2 K + 12 IIO, and which is often mixed with the 
first double salt. The fifth mother-liquor does not crystallise during 
the ensuing forenoon, when it attains a density of 37° B. ( = 1*359 
sp. gr.) ; at noon, however, the above-mentioned double chloride 
appears, *and continues to deposit during the night, but if the fall of 
temperature be too rapid or too considerable, it is accompanied by 
sulphate of magnesia. The liquid (the lust mother-liquor ) has now 
attained a concentration of 38 ° B. ( = 1*372 sp. gr.), and has deposited 
the greater part of its salts ; it still contains, however, some chloride 
of sodium and sulphate of magnesia, with much chloride of magne- 
sium, which last crystallises out abundantly in the autumn, at a 
temperature of + 5° or 6°. 

sulphate of Ammonia. — It. -Smith(l) has proposed the employ- 
ment of sulphate of ammonia to render wood incombustible, espe- 
cially for ship-building. He found that this salt was decomposed at 
280 , evolving ammonia ; the sulphuric acid remained, in great 
measure, in the wood, but part of it was decomposed by the ammonia, 
with evolution of nitrogen and sulphurous acid. Smith prefers this 
salt because it renders both the wood and the surrounding atmo- 
sphere unfit for combustion. 

Manufacture of White Lead. — T. Richardson(2) has taken out 
a patent for a modification of the Dutch process for making white 
lead. He introduces the finely-granulated lead, moistened with 1 to 
1*5 per cent of vinegar, into the compartments of a wooden chest, 
(heated from the bottom by steam to about 35°), through which he 
passes a stream of carbonic acid, and sufficient steam to maintain 

(1) Phil. Mag. [3] XXXIV, 116; Dingl. Pol. J. CXI, 382. 

(2) Lond. Journ. of Arts, 1849, 193; Dingl. Pol. J. CX1I, 204. 
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both the atmosphere in the interior, and the lead, in a pretty moist 
state. After ten or fourteen days the conversion is complete. The 
crude white lead is washdfl as usual, and sent into the market. 
• — Hugh Lee Pattinson(l) has taken out a patent for the manu- 
facture of basic chloride of lead as a substitute for white lead. He 
mixes a hot solution of chloride of lead containing about 12^ oz. in a 
cubic foot, with an equal volume of saturated lime-water. A precipi- 
tate of basic chloride of lead is thus obtained, which is separated, from 
the clear liquid (a weak solution of chloride of calcium), washed and 
dried. Since 1 c. ft. of saturated lime-water contains lJ oz. of lime, the 
two substances act upon each other in the proportion of CaO : 2 PbCl. 
Pattinson hence infers that, in this process, the lime (or its equiv%- 
lent of potassa, soda, ammonia, or baryta), in every case, precipitates 
the definite compound PbCl + PbO, HO, which has a lustrous white 
colour, and a good body. 

Burning of Gypsum. — Violette(2) has extended the principle of 
heating by steam; applied by him in the carbonisation of wood 
(Annual Iteport. for 1847 and 1848, Vol. II, p. 356), to the burning 
of gypsum. The gypsum obtained by his process was whiter than 
that obtained by the ordinary mode of burning, and of equally good 
quality; according to Violctte's experiments, however, six hours 
are requisite to bring the gypsum into the state in which it is re- 
quired for casting. A cubic meter ( = 1300 kilogrms.) of gypsum 
required 5£0 kilogrms. of steam, to which it is most convenient to 
give a tension of 4 an atmosphere. 

Hydraulic Lime. — A. Ilopfgartncr(3), under Pettenkofer’s 
direction, has examined two specimens of hydraulic cement. A is 
the English Portland cement, a gray sandy powder with a shade of 
green ; its sp. gr. is 3’ 050 ; it hardens in a very short time under 
water, and this change takes place simultaneously throughout the 
mass. B is a specimen of marl from the vicinity of Tegcrnsee ; a 
light, mealy powder of sp. gr. 2 ’ 723 ; gradually hardens, often 
scales off in large masses, and after hardening remains friable for a 
long time in the interior. The results of the analyses are given in 
the table at p. 454. Prom these analyses Pettenkofer infers that 
the- essential condition for the setting of these cements is to be looked 
for, not so much in the quantity of the clayey portion (insoluble in 
dilute hydrochloric acid), as in its composition, which varies consider- 
ably in different specimens. He states, moreover, that the .pro- 
perties of a cement not only depend upon its composition and 
behaviour under the influence of fire and water, but that the volume 


(1) Chem. Caz. 1849, 366 ; Repert. Pat. Invent. 1849, 160 ; Dingl. Pol. J. CXIV, 
126. 

(2) Technologiste, 1849, 411 ; lnstit. 1849, 66 ; Dingl. Pol. J. CXII, 360. ' 

(3) Dingl. Pol. J. CXIII, 351, 357. 
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which a given weight of the powdered cement occupies, has likewise 
an influence upon its hardening. With regard to this point, he 
found that the same vessel, under simiHr circumstances, contained 
31*8 parts by weight of Portland cement, and only 17*5 of the* 
Bavarian specimen in the form of powdef (in both cases rubbed 
through the same sieve). The particles of the powdered Portland 
cement appeared under the microscope in the form of scales, and, 
therefore, arranged themselves more compactly than the granular 
powder of the Bavarian cement. It will be observed that the above 
numbers stand in a very different ratio from that of the specific 
gravities. The'Portland cement absorbed only 0*65 per cent (carbonic 
§cid and water) in the same time in which the Bavarian cement in- 
creased by 4*47 per cent. 

santorine. — L. Elsner(J) has analysed the stone called santorine, 

■ obtained from one of the Grecian islands of the same name, and 
largely used for marine buildings on the coast of Dalmatia; the 
results of his analysis are given under C. The santorine is similar 
in external appearance to the tarras of volcanic origin, but differs 
from it in being decomposed with greater difficulty by acids, and in 
losing, when exposed to the. air, the hardness which it has acquired 
under water. 



A. 

lb * 

C. 

Lime . . . 

54 11 

52*11 

*2-36 

Magnesia . 

(K5 

3*05 

— 

Potassa .... 

110 

100 

3*13 

Soda .... 

1*66 

0*25 

4*71 

Alumina .... 

7*75 

3*38 

13*31 

Sesquioxide of iron (with traces ofl 
binoxidc of manganese) . J 

5 30 

3*20 

5*50 

Protoxide of manganese 

— 

— 

0*73 

Silica .... 

22.23 

20*82 

68*50 

Carbonic acid 

• 2* 1 5 

| 4*75 

i — 

Phosphoric acid 

0-75 

2*55 

— 

Sulphuric acid 

1*00 

0-57 

— 

Undissolved portion (sand) . 

2*20 

1*90 

— 

Soluble in water 

— 


0*31 

Water .... 

1*00 

G00 

1*45 


100*00 

99*58 

100*00 


Class fused with Boracic Acid. — The infusibility of the Bohemian 
ornamental glass when placed in covered pots in a furnace heated by 
pit-coal, has up to the present time prevented the introduction of this 
branch of manufacture into Prance. Macs(2), however, states that 


(1) Verb. Bef. Gew.'Pr. 1R49, 2. Lief. ; Dingl. Pol. J. CXIII, 157. 

(2) Compt. Rend. XXIX, 452 ; Dingl. Pol. J. CXIV, 276. 
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he has succeeded in obviating this difficulty by the addition of several Gl *»* 
per cent of boracic acid to the materials (which consist of quartz- ,U bSnuic h 
sand, lime,- and potashes). • The glass thus obtained possesses the * cid - 
requisite lustre, transparency and durability (?). Experiments with 
the borosilicate of zinc i* conjunction with potassa or soda, and of 
borosilicate of baryta with potassa, have induced Maes to predict the 
introduction of the former into the glass-manufacture. 

English Piatc-Biass. — J. E. Mayer arid J. S. Brazier(l) have 
analysed three specimens of English plate-glass which were obtained : 

A from the British Plate-glass Company at St. Helens ; B, from the 
London Thames Plate-glass Company at BlackwalL; C, from the 
London and Manchester Plate-glass Company at St. Helen’s. Water 
dissolved only traces of the finely divided samples after 24 hours 
digestion. The. analyses (in which the alkalies were estimated by 
means of hydrofluoric acid) gave in 100 parts : 


Sp. gr. . . ; 

A. 

2319 

B. 

2-242 

c. 

2-108 

Silica 


77*36 

78-68 

77*91 

Potassa 


301 

1-35 

1‘72 

Soda 


13-06 

11-63 

12*36 

Lime 


5 31 

640 

4-85 

Manganese 


— 

— 

trace: 

Sesquioxide of iron 


0-92 

trace 

— 

Alumina 


trace 

1 

2-68 

3*60 



99-66 

100-44 . 

100-44 


From these numbers they have calculated for A and C the formula 
3 RO, 9 Si0 3 , and for B, 3 RO, 8 Si0 3 , wherein the potassa, alumina 
and sesquioxide of iron are disregarded. If these latter, however, be 
taken into consideration, the three specimens appear to be mixtures 
of 2 RO, 5 SiO { with variable quantities of R 2 0 3 , 3 Si0 3 . 

Devitrification. — E. Splitgerber(2) lias- communicated a series of 
observations upon the phenomenon of devitrification. According to 
his experiments devitrification takes place most readily in glasses 
containing much lime and alumina (probably in all the less easily 
fusible kinds), and is more frequently observed in soda- than in 
potassa-glasses. He recognises two different modifications of the 
process, a crystalline and an amorphous devitrification, both of which 
may sometimes be observed to take place simultaneously. In this 
process the density of the glass always suffers an alteration ; in one 

(1) Chem. Soc. Qu. J. II, 208; Edinb. New Phil. J. 1849, 316; Dingl. Pol. J. 
CXV, 206. 

(2) Pogg. Anil. LXXV1, 566 ; J. Pr. Chem. XLVI11 82 ; Dingl. Pol. J. CXIII, 28 ; 
Berl. Acad. Ber. 1849, 53 ; Instit. 1849, 254. 
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*c»Son fi * case amorphous devitrification the density diminished (from 2*571 
to 2*562), and in another of compound devitrification it increased 
(from 2*485 to 2*503). It did not eseapc Splitgerber .that the 
specimens which suffered devitrification by exposure to heat, at the 
same time diminished in weight in conseqtUnce of the volatilisation 
of a portion of the alkali. In soda-glasses this loss is more con- 
siderable than in potassa-glasses, but even then amounts only to a 
fraction per cent, on which account Splitgerber does not look upon 
it as a cause of the devitrification. During the fusion of the ingre- 
dients of the glass this Volatilisation is very considerable ; in three 
of Splitgerber’ s experiments, which possess great practical interest, 
it amounted respectively to 13 per cent and 24 per cent of the soda 
added, and to 11 per cent of the potassa. 

Slivering Glass. — T. Drayton(l) has substituted the following 
process for that which he formerly proposed (2) for silvering glass (by 
means of essential oils). A mixture is prepared of 1 part solution of 
ammonia, 2 parts nitrate of silver, 3 parts water and 3 of alcohol ; 
this solution is filtered, and mixed with £ part of grape-sugar (dis- 
solved in weak spirit). At about 70° this liquid deposits upon the 
surface of glass a mirror of silver (which, however, it is difficult to 
obtain faultless when deposited upon large surfaces). 

tuans-paintlng. — G. Bontemps(3) has investigated the effect of 
the temperature at which the metallic oxide is applied, upon the 
colour which it communicates to glass. From his observations, pass- 
ing over much that was already known, we select the following. 
Iron, which generally imparts to glass only a red or green colour, 
often produces in window-glass a blucish, and in bottle-glass, on cool- 
ing, a dark blue shade. If glass coloured with manganese remain too 
long in the melting-pot or in the muffle, the violet colour passes into 
a clear red-brown, then into yellow, and finally into green. White 
glass fused with some binoxide of manganese became yellow when 
exposed to light, whilst a fragment of the same glass remained white 
when protected from light. Window-glass containing manganese, 
allowed to remain in the annealing furnace till devitrification had 
commenced, became semi-translucent and whitish in the interior, 
being violet only externally. Copper ruby-glass, when exposed to a 
high temperature, passes from carmine to purple, and afterwards to 
blue, finally becoming colourless. Glass coloured yellow with silver 
became opalescent at a higher temperature, and afterwards yellowish- 
'brown, with a farther loss of transparency. Bontemps thinks that 
the change of colour which gold ruby-glass suffers at a. high tempera- 

fl) Lond. Journ. of Arts, 1849, 414 ; Dingl. Pol. J. CX1II, 212. 

12) Dingl. Pol. 'J. XCIIl, 137. 

(3) Phil. Mag. [3] XXXV, 439; Chem. Gaz. 1849, 406 ; Instil. 1849, 382; J. Pr. 
Chem. XLIX, 175 ; Dingl. Pol. J. CX1V, 394. 
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ture, may be ascribed to the presence of silver. He found that carbon 1 2 3 4 re- 

possessed the property of colouring glass yellow, or by repeated 
heating, dark red. 

Porcelain. — W. Wilson(l) found in Berlin porcelain (piece of 
an evaporating dish) 71*34 per cent of silica, 23*76 of alumina, 1*74 
sesquioxide of iron, 0*57 lime, 0*19 magnesia, and 2*00 of potassa. 

It frequently happens that in consequence of mismanagement in 
the firing, the porcelain comes out of the furnace with a sooty-brown 
instead of a white colour. This colour, which JSbelmen and Bon- 
temps attribute to the carbon (a sooty flame), is ascribed by 
Arnoux(2) to the sesquioxide of iron. 

Aventurine-giaseiitff. — A. Wacliter(3) 'gives the following pre- 
scription for the preparation of a porcelain-glaze similar to aventu- 
rine. 31 parts of kaolin of Halle, 43 of quartz-sand, 14 of gypsum 
and 12 of broken porcelain are finely ground, intimately mixed, 
and stirred up with 300 pai*ts of water ; to the mixture thus prepared 
are added, consecutively, solutions containing 19 parts of bichromate 
of potassa, 47 of sugar of lead, 100 of green vitriol, and sufficient 
ammonia to precipitate the whole of the iron. After the removal of 
the potassa- and ammonia-salts by repeated decantation, the glaze is 
ready for use, and may be applied to the biscuit-ware by the ordinary 
process of dipping, and burnt in, as usual, in the kiln. When cold 
the brownish mass exhibits crystalline leaflets of a golden lustre 
(appearing under the microscope, and by transmitted light, of a 
transparent green colour), which Wachter believes' to be sesquioxide 
of chromium, or a compound of this oxide w ith sesquioxide of iron. 

Porcelain-painting. — Platinum gives, according to Salvetat(4), 
by far the best gray colour to porcelain, and has been employed for 
this purpose in Sevres since 1848. — Palladium and ruthenium pro- 
duce a reddish-gray colour ; the gray imparted by iridium is far less 
pleasing and more expensive than that so easily obtained with plati- 
num. The oxides of cobalt and of iron, either with or without manga- 
nese, impart, as is well known, a black, or if a large amount of flux be 
added, a gray colour ; however, on account of the variability of the blue 
and red which form the foundation in. these cases, the intensity of 
the gray shade can only be predicted after very long experience. 

The gray of platinum, therefore, is preferable on account of the 
greater certainty with which it may be produced. According to 
Salvetat, 1 part of powdered platinum-sponge (from the ammonio- 
chloride of platinum) should be mixed with 3 parts of flux (consist- 
ing of 3 parts minium, 1 part sand, and 4 part fused borax). 

(1) Chctu. Soc. Qu. J. II, 154. 

(2) Instit. 1849, 408. 

(3) Ann. Ch. Pharm. LXX, 57 ; Dingl. Pol. J. CXIII, 213. 

(4) Ann. Ch. Phys. [3] XXV, 342; J. Pr. Chetn. XL VII, 232; Dingl. Pol. J. 

CXII, 113. 
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Enamel-colours. — L. Bohlen(l) has communicated his observa- 
tions upon the preparation of enamel-colours. For obtaining the 
gold-purple the following prescription appears to him to merit a 
decided preference : metallic tin is dissolved to saturation in a mix- 
ture of 4 parts of pure nitric acid (sp. gr. 1’24), 1 part of pure 
hydrochloric acid, and | part of spirit of wine (of 80 per cent), 
which is kept cool during the solution of the tin. The decanted 
liquid is diluted with 80 times its weight of distilled water, and pre- 
cipitated with a solution of gold in aqua regia from which the free 
acid has been expelled as far as possible. The precipitate thus ob- 
tained has a purple-red colour both when moist and dry. — Bohlen, 
moreover, prefers preparing the purple intended for rose-red, not by 
means of carbonate of oxide of silver, but with silver-leaf finely 
triturated (with honey) ; in both cases he employs as a flux a mixture 
of 6 parts of minium, 2 of silica, and 5 of fused borax. For chrome- 
green , Bohlen recommends, in spite of the cost, the preparation of 
sesquioxide of chromium from the chromate of suboxide of mercury, 
and ignition of the product (with or without oxide of cobalt for 
several hours) till it has attained the desired colour. For cobalt- 
blue, Bohlen proposes a new method of preparing oxide of cobalt, 
which is applicable to technical purposes generally, although it does 
not furnish an uniformly pure produet, lie roasts the powdered 
(Saxon, Thuringian, or Tunaberg) cobalt-glance with { of charcoal 
powder, as long as arsenical fumes are disengaged (a very long opera- 
tion), and boils the product twice or thrice in a mixture of 4 parts of 
nitric acid, 1 of hydrochloric acid and 15 of water. He then evapo- 
rates the diluted and filtered solution to dryness, when arseniatc of 
sesquioxide of iron is deposited, and must he separated by redis- 
solving and filtering ; to the green solution (containing cobalt, iron, 
nickel, and manganese) carbonate of potassa is added until the preci- 
pitate, at first of a dingy red colour, begins to assume a blue shade, 
a point requiring particular attention to avoid a loss of cobalt. This 
precipitate is separated by a third filtration, and the cobalt is then 
completely precipitated from the fine red liquid by a farther addition 
of carbonate of potassa. The washed and dried precipitate is ignited 
for two hours in a Hessian crucible placed in a blast-furnace, together 
with 1 part of silica and parts of oxide of zinc, and the finely- 
divided frit afterwards mixed with an equal weight of lead-glass as a 
flux. — Lastly, Bohlen recommends the following enamel as a- substi- 
tute for uranium-yellow when no pitch -blende can be obtained : 12 
parts of white oxide of antimony, 6 of oxide of zinc, 8 of fused 
borax, 12 of silica, 1^ of dry carbonate of soda, and 1 of hydrated 
sesquioxide of iron are fused with 96 parts of minium for glass- 
painting, and with 48 parts for porcelain-painting. 


(1) Arch. Pharm. [2] LVII, 276 ; Dingl. Pol. J. CXI1I, 113. 
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Salvetat(l) has inquired into the circumstances which regulate 
the success and beauty of the enamel-colours prepared with sesqui- 
oxide of iron, which, it is well known, pass from orange into violet, 
and even into gray. For this purpose he has analysed a series of 
these colours, which are in the highest repute, furnished to him by 
Panneticr ; the percentage results are as follows (the colours are 
distinguished by the designations in ordinary use at Sevres) : 



Silica. 

Oxide of 
lead. 

Borax. 

Sesqui- 
oxide of 
iron. 

Oxide 

of zinc. 

* 

| Alu- 
mina. 

! 

Binoxide 
of man- 
ganese. 

Rouge orang£ 

17*48 

51*54 

13*08 

14-10 

3-80 

trace 




capucine 

10-60 

50*39 

12*51 

20-50 

— 

trace 

— 

*» 

sanguin 

16*90 

49*51 

13*39 

19-70 

— 

0*5 

— 

H 

de chair 

16*60 

49*18 

1422 

2000 

1 

trace 

— 

Jt 

carmine 

16-30 

5002 

13-68 

2000 

— 

trace 

— 

1} 

luqucux 

16*40 

49*44 

15 96 

18-20 

— 

trace 

— 

M 

violatre pfile 

16*85 

50*66 

12*66 

19-83 

— 

trace 

— 

M 

tr • * 

16*39 

50*52 

1201 

21-08 

— 

trace 

— 

♦ » 

„ fonce 

16*56 

5009 

15*36 i 

17-99 * 

— 

trace 

— 

ft 

„ Ires fonce 

16-40 

50*00 

12*14 

18-71 

i 

trace 

215 

Gris de fer 

17*09 

47*30 

1701 1 

18-00 * 

— | 

| trace 

— 


* Including the binoxide of manganese. 


From these results Sal vet at has deduced several important prac- 
tical conclusions. He has established the fact that the sesquioxide 
of iron alone is capable of producing any shade between rouge 
capucine and rouge violdtre , and that every difference of tint depends 
upon the temperature to which the oxide is raised in its prepara- 
tion; after a moderate ignition it gives a red colour passing into 
yellow, but when strongly ignited, this red changes to blue; the 
purity of the tint is perfect only, w hen every particle of the oxide is 
exposed to the same degree of heat, since those particles which have 
been less strongly ignited produce an admixture of yellow, and those 
which have been subjected to a very high temperature impart a violet 
shade. The shades beyond the two limits can only be produced by 
additions of certain substances to the sesquioxide of iron. For rouge 
orange ', according to the analysis, and to various synthetical experi- 
ments, oxide of zinc must be added, which is supposed by Salvetat 
to replace the water of hydration ; to impart the various shades from 
violet, downwards manganese is employed, upon the modus operandi 
of which farther information is promised. Lastly, Salvetat ascer- 
tained by various experiments that pure sesquioxide of iron, and that 
which had been mixed with (even 4 of) alumina gave exactly 


(1) Ann. Cb. Tins. [3] XXVII, 333; J. Pr. Chem. XLIX, 210; Ann. Ch. Pharra. 
LXXII, 114 (in abstr.) 
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similar shades, showing that the admixture of alumina is without 
effect. — Salvetat has calculated from the above analyses the propor- 
tion in wdiich the flux stands to the colouring oxide, u e . to alumina 
and sesquioxide of iron, binoxide of manganese, or oxide of zinc, 
and finds that 1 part of the colouring material is employed for 4 parts 
of a flux consisting of 1 part silica, 3 parts oxide of lead, and J 
part borax. The colours of Pannetier, therefore, contain more flux, 
and thjys of a more easily fusible description, than the colours ob- 
tained from other sources, since in the latter the proportion is 1 part 
of colouring oxide to 3 parts of a flux consisting of 1 part silica, 
3 parts oxide of lead, and ^ part borax. 

•‘Tinted” Porcelain-Colours. — Salvetat(l) has found it advan- 
tageous to mix the red of safflower with the pigments used in 
porcelain-painting for purple, carmine, and violet, colours which, in 
consequence of the difference of their shade before and after firing, 
are very liable to mislead. To avoid this, he imparts to the 
pigment (consisting of flux/ gold-purple, and chloride of silver), 
by means of safflower suspended in water, the same shade which 
he desires to obtain after firing. 


Agricultural Chemistry. Cultivation of the Vine. — J. Per- 
soz(2) has made some experiments upon the cultivation of the vine, 
which show that in the early period of its growth, attention must be 
paid chiefly to the development of the wood (3), and at a more ad- 
vanced stage, to that of the fruit. In order to promote the former, 
he finds a dressing with ground bones, gypsum, and horn- or leather- 
cuttings very serviceable, and for the latter he recommends the appli- 
cation of soluble potassa-glass, and of phosphate of lime-potassa, 
giving at the same time more precise directions for the application of 
these fertilizers. — The phosphate of lime-potassa is prepared by de- 
composing hone-ashes with sulphuric acid, decanting, saturating the 
solution of acid phosphate of lime with potashes, evaporation, and 
ignition to a dull red heat. 

Manuring Land with Limestone. — N. Boubee(4) has observed 
some very favourable results produced by spreading coarsely pul- 
verised limestone upon a field consisting of granitic soil. 


(1) Ann. Ch. Phys. [3] XXV, 341 ; Dingl. Pol. J. CXII, 47 ; J Pr. Chem XLVI, 
478 ; J. Pharm. [3] XV, 273. 

(2) From his treatise, “ Nouveau Procede pour la Culture de la Vigne,” in J. Pharm. 

[3] XV, 196, 295; Dingl. Pol. J. CXII, 443; see Annual Report for 1847 and 1848, 
11,316. 

(3) In the juice of the youug twigs of the vine, bitartrate of potassa is present in 
abundance, and crystallises out on evaporation. 

(4) Compt/Rend. XXIX, 401. 





AGRICULTURAL CHEMISTRY. 461 

Manuring Land with Gypsum. — For agricultural districts in which 
the application of natural gypsum is too expensive, Lebrun(l) pro* gypsaa- 
poses to use as a substitute a mixture of disintegrated lime with of 
its weight of flowers of sulphur, which under the influence of atmo- 
spheric air and moisture, is said to be converted into sulphate of lime. 

— Lassaigne(2), however, states that the action of the air is exceed- 
ingly slow, and is limited to the formation of a small quantity of 
hyposulphite of lime. 

Caillat(3) has published the results he has obtained in determin- 
ing the proportion of sulphur in clover and lucerne by the method 
mentioned at p. 418. He has thus arrived at the following facts : 

1. that the same plants under similar circumstances contain more 
sulphate of lime after being manured with gypsum than they do 
when this manure is not employed ; 2. that a large quantity of 
gypsum enters as such into the composition of the plants, a fact 
which, however, by no means excludes the possibility of its action in 
the manner pointed out by Boussingault and Liebig ; 3. that the. 
gypsum which is absorbed by plants passes chiefly into the parts 
which still retain their viridity. 

Guano. — Til. W ay (•!•) has published a comprehensive investigation 
regarding guano. The author has chiefly two objects in view : he 
hopes 1st, to afford a farther contribution to our knowledge regarding 
the composition of this manure ; and 2nd, to establish the money- 
value of the various -kinds occurring in commerce. Way carefully 
selected authentic specimens, which were supposed to represent the 
average properties and composition of each kind. For the first of 
the above-mentioned purposes he subjected to coniplete analysis a 
series of specimens of Peruvian guano which is considered to be the 
most valuable, and a similar series of Saldanha-Bay guano of in- 
ferior quality. (No. 1 to No. 12, Table H). They need no farther 
remarks. 

According to W ay, the agricultural valilfe of the various kinds of 
guano consists of three factors. First the quantity of ammonia 
which a given kind evolves during its decomposition in the soil ; this 
is indicated by the amount yielded on combustion with soda-lime. ' 

The second factor is the proportion of phosphoric acid, and the third 
that of the alkalies. With this conception of the question, Way 
has adduced nearly 100 analyses of guano of different sorts, part of 
which were made by himself, some by Ur e, and others by Tesche- 
rnacher. Collectively they prove that the various kinds occurring 

(1) J. Chim. Med. [3} V, 307 ; from the Moniteur Industr., in Dingl. Pol, J. 

CXII, 399. 

(2) Instit. 1849, 234; J. Chim. Med. [3} V, 473; from the Moniteur Industr., in 
Dingl. Pol. J. CXIII, 392. 

(3) Loc. cit. p. 418. 

(4) Journ. of the Royal Agricult. Soc. of England, X, Part 1. 
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in commerce vary in the greatest degree in their quantities of am- 
monia. In point of value the Angamos guano, a Peruvian variety, 
of recent origin, which has hitherto been met with only in very small 
quantities, ranks first ; next to this the common Peruvian, the 
Ichaboe, the Patagonian and the Saldanha-Bay guano follow in de- 
creasing value. — In the second half of his memoir, Way has given a 
calculation of the money-value of the different kinds of guano in 
comparison with that of other manures. 

Regarding the presence of phosphates in guano, sec Stercorite in 
the Report on Mineralogy. 

Various lflnds of Manure. — In another mejnoir, Way(l) has in- 
vestigated various materials which are used in agriculture as manure, 
and likewise such as have been recommended as fertilising agents. 

1. Sprats (Germ., Sprotten ; French, Ksprots ; Ital., Sordino ; 
a small species of herring, Clupea sprattus ), which are caught in 
enormous quantities on the , coasts of Sussex, Kent, and Essex, and 
are used as manure for wheat and hops. A sufficient number of the 
fish were crushed, and the mass dried and investigated. It yielded 
64 per cent of water, 19 per cent of fat, and 1*94 per cent of 
nitrogen, corresponding to 16*8 per cent of albuminous compounds. 
The composition of the ash is given in Tab. F. Nos. 205 and 206. 

2. Liquid manure., from a tank which communicated only with the 
cow-houses and piggeries. One litre yielded 17*23 gnus, of solid 
constituents, which consisted of 11*56 grins, of ash, and 5*67 grms. 
of organic matter; 1 litre, moreover, yielded 5*08 grms. of ammonia. 
The analysis of the ash is given under No. 207 of Table F. 

3. Scutch, consisting of hair and other animal matters with lime. 
Regarding the composition. See Nos. 13 and 14, Tab. II. The 
specimen. No. 13, gave 0*89, and No. 14, 1*57 per cent of nitrogen. 

4. Old alkali waste, No. 15, Tab. H., which may be employed as 
a mixture of gypsum and carbonate of lime. 

5. Three kinds of woollen refuse, which is known to be a very 
efficacious manure, gave 7*87, 7*00, and 8*70 per cent of water, and 
when dried, 11*37, 10 67, and 12*97 nitrogen. — The composition of' 
a fourth kind, of inferior quality, is given under No. 16, Tab. H. 

6. The compositions sold under the name of “ animal guano,” 
(Nos. 17 and 18, Tab. II), and those under Nos. 19, 20, and 21, are 
valueless as artificial manures. No. 22, sold under the name of 
“ tillage for turnips,” is nothing but a red soil, probably derived from 
the new red sandstone formation (2). 


(1) Journ. of the Royal Agricult. Soc. of England, X, Part 2. 

(2) The patent specification of Th. Richardson's artificial manure, see Chem. Gax. 
1849, 28; Dingl. Pol. J. CXI, 310.— In reference to the ash of human excrements, see 
p. 385. Regarding the proportion of alkalies and phosphoric acid, as well as the com- 
position of coprolites, see the Report on Chemical Geology. 
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J. Durochcr(l) has published some observations, regarding the 
influence of the soil upon vegetation. His paper, however, contains 
nothing that is new. 

Russian Black Karth. — E. Schmid (2) has repealed the analysis 
of Itussian black earth ( Tscherno-sem ) with four specimens from the 
district Orel. Nos. 1, 2 and 3, are virgin soils from three different 
strata. No. 4 came from an unmanured arable field. The specimens 
appeared of a dark grayish -brown colour, and formed a fine powder 
perfectly free from gritty particles. Schmid determined the organic 
substance' by the loss which the earth suffered on ignition, and 
treated the ignited residue with concentrated hydrochloric acid ; the 
insoluble portion is termed “ silica and silicates.” In addition to the 
results which are given in Tab. A, Nos. 19 to 22, the percentage of 
nitrogen in the; dried earth, and the specific gravity have likewise 
been determined. 



j 1. 'j 2. 3. 

4. 

Nitrogen 

0*99 j 

0-43 j 

0 33 

0*48 

Sj». gT. 

2-21 ! 

2*28 

2 21 

210 


The residue of No. 3, which was insoluble in hydrochloric acid, 
yielded : 84*21 per cent of silicic acid, 12*43 sesquioxide of iron and 
alumina, 1*21 lime, 037 magnesia, 1*17 potassa, and 0*32 soda. — 
Each of the specimens, when treated witli water, yielded a yellowish- 
coloured extract, which could not be obtained clear even by passing 
it through a double filter ; the portion soluble in water therefore 
could not be determined with certainty ; it was, however, less than 
one per cent. The microscopic examination led to no definite 
result.— -Schmid considers the extraordinary fertility of the black 
earth to be chiefly due to liumus, to which he attributes less of a 
chemical action than of a mechanical effect in loosening the soil. 

investigations of the Ashes of Plants. — The most recent scientific 
researches regarding the mineral constituents of vegetables' are 
characterised by a three-fold .tendency ; firstly, by a severe 
criticism of the methods employed ; secondly, by entering into the 
study of the distribution of the constituents of the soil in the various 
organs of plants ; and finally, by a more statistical mode of treat- 
ment,^). 


(1) Coropt, Reud. XXIX, 746. 

(2) Petersb. Acad. Bull. VI II, 161 ; J. Pr. Clicm. XLIX, 129. 

(3) Our knowledge regarding the occurrence of mineral substances in the organisms 
of plants, and the necessity of these constituents to their existence.and development, is, 
like the commencement of all knowledge, only of a qualitative character. The constant 
occurrence of phosphates in the seeds of plants proves almost beyond a doubt the 
necessity of the presence of these salts in their formation in like manner, the presence 
of alkalies, which we find in the form of carbonates in the ashes of ligneous plants, or 
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Relations between tlie Constituents of Vegetable Ashes, and the 
Development of Plants. — The Prince of Salm-Horstmar(l) has 
been engaged in a series of synthetic experiments, in order to decide 
which of the ash-constituents are absolutely necessary to the growth 
of plants, and which are not. He chose for his experiments tne oat- 
plant, sowed the grains in an artificial soil of ignited sugar-charcoal, 
watered it with distilled water, and supplied the ash -constituents by 
means of the following preparations, which were partly dissolved in 
the water, and partly incorporated in the sugar-charcoal : silicate of 
potassa and of soda ; carbonate, phosphate, and sulphate of lime ; the 
same salts of magnesia ; sesquioxide of iron containing protoxide with 
and without manganese ; sulphate of protoxide of iron ; carbonate of 
manganese; carbonate of ammonia; nitrate of lime, magnesia, and 
ammonia. By modifying the experiments in various ways, omitting 
one, and sometimes all of these preparations — adding them at onetime 
in increasing proportions, and at the other times in decreasing quan- 
tities, and in each instance accurately observing the growth, appear- 
ance, and character of the plants thus cultivated, Salm-IIorstmar 
arrived at the following results: without addition of any of the 
above-mentioned substances the plants remain dwarfish, but without 
any abnormal development. For the successful growth of plants, 
nitrogen (ammonia) and the requisite asli-constituents must be added 
at the same time. Absence of the one, especially of the latter, en- 
feebles the action of the other. In the absence of phosphoric acid, 
sulphuric acid, potassa, lime, iron and manganese, the plants, in 
every instance, attained an abnormal growth, were feeble, and of 
unnatural softness, and rapidly faded away ; they were particularly 
weak when no silicic acid and magnesia were present. Iron acted 
most surprisingly upon the luxurious and vigorous appearance, espe- 
cially in regard to the colour, strength of stem, and roughness ; but 
when an excess v r as added it produced dry spots on the plants. Too 
large a proportion of manganese caused the leaves to curl up in 
a peculiar manner. Without weakening the plants neither the 
potassa could be replaced by soda, nor the lime by magnesia. 

In the w r hole of these experiments the plants were placed in 
abnormal circumstances, and only in one single instance (and in that 
only a single grain was produced) did they yield corn. Moreover, 
the experiments were exclusively confined to the constituents, and 
the quantities required thereof, without any attention being paid to 
the way in which the; nutrition of the plants was accomplished, wdiilst 


such as are rich in sugar, am y Ion and oil, appears to bear a certain relation to the 
assumption and deposition of carbon. To discover in what relation the phosphates or 
the alkalies individually stand to each other in these functions, what part they inde- 
pendently play, is the present problem . 

(1) J. Pr. Chem. XLVI, 193 (subsequently, with improvements and additions, J. Pr. 
Cliem. XLVII, 480) ; J. Charm. [3] XV, 470, 
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the influence of the chemical and mechanical condition, the state of 
combination, the solubility, the division of the individual nutritive 
substances were likewise entirely disregarded. 

Ratio of Soda to the Potassa in Wood. — C. Biscliof(l) has made 
the question, regarding the ratio of soda to the potassa in wood- 
ashes, the subject of a comprehensive investigation. The author was 
led to this investigation by the discrepancies exhibited by the compo- 
sition of the ashes of different kinds of wood, and of the potashes 
which arc prepared from them. Whilst in these ashes, a proportion 
of soda amounting to from 0*058 to 2*17 times the quantity of 
potassa is present, Witt stock, Thanlow, and Bley, have found 
only traces in potashes, but on the other* hand, Hermann has 
found in the potashes from Kasan, as much as 4*16 per cent of 
soda. Bisehof does not attempt a repetition of the analyses of 
potashes, but rather seeks an answer to the above question by the 
observation of the following points. 1st, the method of incineration ; 
2nd, the method of determining the alkalies ; 3rd, the locality or 
nature of the soil ; and 4th, the botanical differences of the trees. 

After Bisehof had convinced himself that the exhausting the 
wood with boiling sulphuric acid to avoid incineration led to no 
result, and that the particles carried oh* with gases during the process 
of incineration contained, it is true, chlorine, sulphuric acid and 
lime, but only traces of alkalies, lie prepared for his experiments a 
carbonaceous ash by burning the wood in a chafing-dish, from which 
the flame was conducted by means of a bent tube covered at the 
extremity with wire gauze, and destroyed the carbon by igniting the 
ash in a platinum dish. The method of Bose did not appear to him 
fo be attended with any particular advantage for this purpose. 

A comprehensive investigation into the ordinary methods of deter- 
mining the alkalics(2), and experiments upon the constituents soluble 
in water, and those which are insoluble, as well as upon the entire 
ash, led the author to the conclusion that the discrepancies in the 
proportions of soda found in the ash of the same plants arc princi- 
pally due? to the method of analysis To obtain some information re- 
garding the 3rd point, namely, the influence of locality and nature of 
the soil, he selected wood of different ages and different seasons, with 
and without the bark, taken from stems sometimes of 2, sometimes 
of 4 inches in diameter, of Quercits rohur and Fagus sujlvatica of 
well-chosen localities. These were : the Siebengebirge and Vorgebirge 
near Bonn, whose rocks (Labradorite and Albite), with the exception 
of the Draclicnfels, which consists of vitreous felspar, contain a pre- 
ponderating proportion of soda; the Tiuckersberg near Obercassel, 

(1) J. Pr. Chem. XLVII, 193; in part as Dissertation “ de Alcalibns in Plantis,” 
Bonn, 1848. 

(2) See this Report, p. 418. 
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with a preponderating quantity of soda; the aluminous slate 
district of Benndorf near Coblcntz, containing only potassa ; the 
Venusberg near Bonn, a soil derived from the debris of crystalline 
and sedimentary rocks. All the specimens of wood were selected 
from localities where no intermixture of foreign substances was to be 
apprehended. 

From his experiments, made with the object which wc have indi- 
cated, Bischof has arrived at the following general conclusions : 

The soda is present in that portion of the ash which is soluble in 
water, in quantity too small for determination; this is the case with 
the oak and with the beech, whether the soil be poor or rich in soda. 
The proportion of soda also contained in that part of the ash(l) which 
is insoluble in water, amounts only to a small tithe of the quan- 
tity of potassa present, even in soils containing an excess of soda. 
The ratio of alkalies in wood is throughout different from that of 
the corresponding soil : nevertheless, the difference in the compo- 
sition of the soil lias some, but only a minute influence. 

Ratio of tlie Potassa. to tlic £o<la in Plants generally. — C. Bis* 
chof(2) has been induced, from the foregoing results of his investi- 
gations on the? oak and the beech, to examine for the same object, 
the proportions of potassa and soda, in the ashes of other plants. 
For tliis purpose he lias given a synoptical table of the propor- 
tions of potassa and soda, expressed in percentage-numbers of 
the total amount, contained in 2 15 diffirent ashes of plants. The 
trustworthiness of the numbers so obtained, or in other words, the 
knowledge of 1 lie ratio of the two alkalies to each other, is essen- 
tially dependent on the accuracy and care displayed in conducting 
the analyses. 

lienee he first directs his attention to the method of analysis, and 
states that the remarks of* lleintz, Mitscherlich, Rammclsberg 
and H. Hose have excited the doubts of chemists regarding the trust- 
worthiness of previous analyses of ashes generally, and especially 
the determinations of potassa; he, moreover, points out that in the 
ordinary method of determining the soda from the difference, every 
impurity of the alkaline chlorides, for instance, the imperfect pre- 
cipitation of the chloride of barium, presence of phosphoric acid, as 
well as the indiscriminate use of bichloride of platinum, tends to 
produce an apparent increase in the quantity of soda ; lie finally 
states that an accurate separation of potassa and soda was only in 
few analyses actually intended, and frequently intentionally omitted. 

Amongst the 200 land-plants of the above-mentioned synopsis, 
a contained potassa only ; these included many grains of corn, peas 
and beans ; -£ contained a considerably larger quantity of potassa than 
of soda; amongst this number arc included most of the other culti- 

( I'* Comp. p. 418 of this Report. (2) J. l*r. Chcm. XLVI1, 208. 
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\atcd plants, especially tobacco and sugar-cane, in which the potassa 
amounted to between 0*75 and (P96 of the total quantity of alkalies. 
Hischof here adds some remarks upon the circumstances which 
may lead to fallacies regarding the relative quantities of potassa 
and soda. 

A comparison of the ash-analyses with the corresponding soils 
offers a far more important contribution towards the solution of the 
question at issue, than do the mere analyses of the ashes them- 
selves. However, on account of the very uncertain data regarding 
the soils, Bi sell of was unable to institute an inquiry of this kind. 
A specimen of wheat analysed by Erdmann, and of tlip. horse-chest- 
nut investigated by Wolf, were free from soda, although the plants 
were grown upon a porphyry soil, containing principally soda-fel- 
spar. According to Daubeny, no difference was found between 
barley grown on the coast and some which was cultivated in the inland 
districts of England. In cases wherein the soil on which the plants 
have grown has been analysed, a comparison is inadmissible, since 
generally no distinction is made between the soluble accessible alkali, 
and that which is contained in the non-disintegrated constituents of 
the soil. Way alone has analysed the extract of the soil obtained by 
water bolding carbonic acid in solution. With only one exception he 
(bund it to contain soda as the prevailing constituent, whilst in the 
nop* produced on the same soil, he found potassa to prevail. 

In like manner, marine plants, which grow in a medium, contain- 
ing 20 times more soda than potassa, nevertheless assimilate of the 
Jailer a larger quantity than v - 0 of the former. Fourteen species of 
fucus, investigated by Forehham iner(l), contained on the average 
equal proportions of the two alkalies. 

From the preceding facts, which have been very minutely examined 
by llischof, the author concludes that an unequivocal preference 
is given by plants to potassa, and that the two alkalies must be 
evidently of very different value for the; functions of the vegetable 
organism. Jle is of opinion that a mutual substitution of these 
bases lor one another cannot be admitted as a general law, but 
must rather be considered as an exception, lie acknowledges, how- 
ever, that the question regarding the preference given to potassa, 
cannot be well detin itivcly discussed without taking into consideration 
at the same time the varying distribution of the soil-constituents in 
the different organs of plants, and during the different stages of vege- 
tation, &c., points which have not yet received sufficient attention, 
observation being in fact confined to the orange and the horse- 
chestnut ; he leaves it undecided whether this preference be of a 
more general or a limited signification. It is rather surprising that 


(1) J. Pr. Chcm. XXWI, 385. 
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Biachof should have omitted to classify the soil-constituents, present 
in a plant at the time of incineration, into assimilated and non-assi- 
milatcd (mere accidental) constituents, a classification which is closely 
connected with the question at issue. 

Tli© Aslics of Plants In tlietr relation to the Exhaustion of Soils. — 
In order to render the analysis of soils of any real utility to agricul- 
tulture and vegetable physiology, the primary and essential requisite 
is that the specimen submitted to analysis should represent the mean 
quality of the soil, the nature of which is to be determined. An 
experiment undertaken by the Landes-Oeconomic-Oollegium (Board 
of Agriculture), of Prussia, to ascertain the exhaustion of the soil 
by any given crop(l), furnishes an interesting, though not very 
satisfactory proof how important it is to pay attention to the 
above-mentioned conditions. They adopted the following method : 
before the experiment, the chemical condition of the experi- 
mental field was first determined ; it was then cultivated successively 
with the same crops (peas and rape) until it was incapable of yielding 
any more produce, when, finally, the condition of the exhausted soil 
was again ascertained by a similar analysis, in order to compare the 
difference thus obtained in the soil, with the amount of ash of the 
successive crops. In order, as much as possible to divest the result 
of all local influences, it wrffc farther resolved that the experiment 
should embrace soils in I t different places of the kingdom. Finally, 
as an accessory to the above condition in the instructions issued for 
the undertaking, and committed to I f cultivators, the Board farther 
required that a field of as nearly uniform a character as possible 
should be selected; from 10 or 12 different places of this field equal 
quantities of the arable soil, through its entire depth, should be; 
taken up with the spade, put into a deal barrow, well mixed (with a 
spade ?) and the specimen taken from the mixture;. Fvery sample; 
was entrusted to three different chemists to be analysed; in this 
manner the 42 results of Table A, Nos. 1-14, were obtained. It is 
obvious that a specimen so selected cannot possibly be a representa- 
tive of the medium condition of the soil. This might perha]>s be 
obtained by passing several cubic yards of the soil through a mill, 
and thus reducing it into an impalpable powder, which would have 
to be submitted, moreover, to a process of careful lixiviation and 
sifting. According to the above treatment, the samples must vary 
from the mean composition of the soil, by their probably containing 
lumps of earth, and stones; a circumstance of itself sufficient to 
falsify the result ; but there is a more general source of discrepancy, 
partly in the circumstance of the sand, the earthy and the soluble con- 
stituents being incapable of uniform mixture in a barrow, and partly 
in the mode of collecting them. If the spade only penetrates once or. 
twice the subsoil to the depth of half an inch, this of itself will vitiate 


(1) From Arm. der Landwirthschaft, &c., XIV, 2, in J. Pr. Chem. XL VIII, 447. 
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the result. If the Board of Agriculture, in this praiseworthy under- 
taking, intended to exemplify in how far agriculture can rely upon 
the analysis of tillage-soil, and what advantage it can expect from the 
same, some pains should have been taken to secure to the chemists 
engaged to control each other, the means of arriving at similar 
results, by furnishing them with the same materials. In fact, the 
extraordinary differences in the analyses of the same soils are powerful 
evidence of the illusions under which the Board has laboured during 
the collection of the samples. Differences in the determination of 
silicic acid of from 2 to 3 per cent, as they occur throughout the whole 
of the analyses, or from 0>3 to 72 per cent (No. 2), of 78 to 88 per cent 
(No. 3), of 75 to 81 per cent (No. 14), in the hands of experienced 
chemists, aided by the present method of analysis, can be solely 
owing to the mode of collecting the specimens. We. cannot be sur- 
prised to findthat the variation is still more considerable in such con- 
stituents as are only sparingly present in the soil. The following 
is a tabular view of the proportional quantities of phosphoric acid, 
of soda., and of potussa in the three ^'responding analyses, and in 
round numbers: 


No. 
of the 

Phosphoric arid 

hi the 

Potassa in the 

Soda in the 

-A- 

first | second 

| third 

first | second 

third 

first i 
\ 

| second | 

third 

soil.* 

analysis. 


analysis. 



analysis. 


1 

i j :? 

i 

7 

3 1 1 j 

0 

G 

1 ! 

0 

2 

ill 19 

\ 02 

1 i 12 j 

G 

1 

. 19 j 

G7 

[) 

trace \ 114 

1 

3 i 1 

2 

2 

2 

1 

10 

1 ' 103 

IS 

trace 0 

! 00.) 

t race 

0 

004 


* Corresponding to the numbers of tlic Table A. 
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tirely confined to the methods adopted for procuring an average 
sample. This might, however, be easily procured if the object was 
merely to ascertain the composition of the soil in general, but this 
knowledge is of very subordinate value. An analysis cannot further 
the objects of vegetable physiology and agriculture, unless it affords 
an insight into the manner both of the distribution ol .the constitu- 
ents of the soil, and of the combination of the various constituents into 
proximate minerals — into the degree of solubility and disintegration, 
and the mechanical condition of the soil in general. The Prussian 
Board of Agriculture, indeed, has clearly perceived the importance of 
these conditions, and points out the interest which is attached to the 
knowledge of the soil-constituents, which arc soluble in carbonic acid 
water, and lias proposed, on account of the easier manipulation in 
analysis, to replace this solvent by hydrochloric acid. However, in 
the specimens analysed, the true average ratio of soluble and insoluble 
matter no longer existed, and the accuracy of the results was moreover 
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of p?ants S affected, by the limited quantity of soluble constituents, the analysis 
in their of which is necessarily attended with many errors of observation. It 
r u!eex- to is not within our province to point out the means of performing the 
“ n experiments with better results, but every improved method must, as 
far as possible, establish a surer basis for drawing conclusions from 
small amounts to large ones — from an ounce of the earth under 
examination, to two millions of pounds of arable soil in the field. It 
would, for example, be necessary to remove the soluble constituents 
from a larger mass of soil, and then to divide them into specimens, 
instead of dividing the soil into samples of a few grammes, and after- 
wards extracting the soluble constituents. 

In reference to the special problem of the Board, namely, to de- 
termine the exhaustion of the soil from the difference of its condition 
before and after the cropping, it may be said a priori that it is impos- 
sible, because it implies a demand on chemical analysis which exceeds 
about a thousand-fold its capabilities. Bor the 13 lbs. of phosphoric 
acid which a crop of summer-rape withdrew from an acre of land — as 
the reporter, Magnus, very aptly shown — only amounts to 

OOOOOG jut cent of soil. 

The procedure of the Board of Agriculture is no isolated ease. 
The greater number of the other analyst's of soils which hitherto 
have been published belong to t he same, category ; but experience 
of so comprehensive and expensive a nature as the. present, permit 
us to hope that a firmer and more suitable support will in future be 
secured to the mighty lever of united means and forces. 

Ve^rtalile Aslics. Peas, Rape. — The analyses from No. 1 to 14, 
Table A, refer only to the soil before cropping ; and for the present 
only the analyses of the first crop of peas and rape have been made, 
public. They are given in Nos. 1 to 28 inclusive, and in Nos. 1 17 to 
138 inclusive, of the tables B, I) and lb T1 lis investigation possesses 
the interest of affording a comparison of the constituents of the 
ashes of the same organs and plants produced on different soils, 
conducted more extensively than any similar previous examination. 
On the whole, however, with the exception of a few points diucctly 
to be mentioned, our knowledge of the functions of the constituents 
of ashes receives no essential increase by these experiments. The 
influence of .the diversity of soil, although perceptible, is undeter- 
mined and but slightly marked, the fluctuations in the proportion of 
individual constituents arc not greater than in similar soils, e. g ., in 
the different amounts of potassa and phosphoric acid. A striking 
anomaly is exhibited by the peas of Jurgaitsehcn ; the peas them- 
selves contain 3G per cent of potassa without any soda; the straw 
0*35 per cent of potassa and 24' l(i per cent of soda. — The quantity 
and composition of the ashes of both plants appear tli rough out less 
variable in the seeds than in the haulm (the stalks and leaves) ; the 
preponderance or the diminution of one of the constituents of 
the stem-ashes is by no means a criterion for deciding that there 




TABLE L. 


Numbers 
corre- 
spon fling 
to Tabs. 
B to F. 


Water 

in 

100 parts 
of air-dried' 


Sulphur 

in 

1000 parts 
of dried 


Substance. 


61 

62 

63 

64 

65 

66 

117 

118 
1114 

195 

196 

37 

38 

39 

40 

41 

42 

49 

50 

51 

52 

53 
51 

35 

36 


;io 

43 

44 

45 

46 

33 

35 

34 

36 


59 

60 


Red clover liay 
White clover ,, 
Trefoil 

lltal. rye-grays 
Hop strobiles . . 

jSocd of white peas . 

! Seed of gray peas 
I (prolific maple) 

. Heligoland beans, 
j (the beans) 

I 

i Mazagan beans 
i (the beaus) 


soil 

clayey soil 
sandy soil 
„ clayey soil 
J in flower . 

\ with seed . 

{ in flower 
with seed . 
f Bentley hops 
*< Golding ,, 

[grape " 

f seed-peas . 

4 produce thereof cultivated 

seed-peas . 

produce thereof cultivated i 


1 fUeligo* 

■ Straw j land- 
j of Maza- 

i L 

■Straw 


f seed -beans . 

< produce thereof cultivated 
f seed-beans . 

4 ))roduce thereof cultivated 
L »> » »» 

f cultivated on elavev soil 


on 


, clayey 
sandy 

clayey 

sandy 

clayey 

sandy 

i clayey 
sandy 


1 


of 


l 


grey 


| While peas, 

j (< h ‘- jwas) 

! ( the straw; 

j 

-Common f., , 

1 beans. l ,he stni " 


I F ' 

'{ 

J chalk soil 
1 loam soil 
] chalk soil 
[ loam soil 


sandy soil 
clayey soil 
sandy soil 
clayey soil 
sandy .oil 
clayey soil 
sandy soil 


soil | 
soil 

soil! 

soil 

soil 
soil ! 

! 

soil, 
soil ; 


loam soil 


13*97 
12*20 
12*60 
12 00 
11*21 
12*31 
11*59 
1310 
9 9 1 
12*33 
9*66 

13*60 
15*40 
13*60 
11*60 
16*60 
16*10 
15*20 
1 1*20 
15*80 
17*00 
1 1*00 
16*50 

11*01 

8*12 

10*81 

9*58 

11*89 

6*51 

11*36 

8*66 

17*50 

16*00 

15*61 

15*38 

10 00 
1 0-7 J 


4*099 
5 399 
3*902 
3*500 
0*560 
0*630 
0*680 
0*101 
3*900 
4*720 
5*200 

3*724 

2*792 

2*199 

2*193 

2*617 

2*696 

1 *585 
2*331 
2*491 
2*663 
2*563 

2 959 


2*710 
2* I 1 0 
3*770 
2*005 
4*03 
3*23 
3*88 

1*37 
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TABLE K 


Numbers 
(corre- 
sponding 
to those of 
the Tables 
K and F.> 


Relative 
weight of 
the root and 
herblant, 
(Hoot — » 
100.) 


Root. 


Herblant. 


Variety. 

Percen- 
tage of 
water. 

Percentage 
of ashes 

fresh. | dry. 

! 

Percen- 
tage of 
water. 

Percentage 
of ashes 

fresh. | dry. 


TURN M'S. 

Laing’s self-preserver 
Skirving’s swede . 

15*7 

87*7 

0*79 

6*40 

8G*0 

1*88 

13*4 

ir»2 

111 

87*9 

0-88 

7-30 

85-8 

1-61 

11*3 

— 

Ditto 

7*5 

87*0 

0*00 

1*00 

80*0 

2*35 

1G-8 

— 

»T 

(it 

88*0 

0*81 

6*72 

8J-0 

2*04 

16*5 

— 

1J 

0*4 

87*0 

0*52 

4 *po : 81*0 

170 

11*0 

— 

♦» 

8-7 

80-0 

0*72 

5*12 

82*0 

1-44 

8*0 

lot 

11 ..... 

] 2* t 

87*5 

0*75 

6-00 

88*0 

1*97 

16*4 

i:»o 

M 

Hi *3 

8fH) 

0*76 

0*90 

85-0 

1*95 

13*0 

158 

Dale’s livbrid . . . 

49*3 

88*0 

1*01 

8*11 

89-0 

1*19 

10*8 

1(10 

Ditto . . . . . 

22*0 

92*0 

0-73 

9*00 

80-0 

2*25 

1G1 

1<U 

Green-top white . 

6 1 *3 

92*0 

0*59 

7*10 

88*0 

1 82 

r— t 

— 

White globe turnip . 

190 

87-0 

M3 

8*70 

87*0 

2-3 1 

18*0 

— 

White swede . . . 

i <;•:{ 

87*0 

0*91 

7*20 

81*0 

1*49 

9*3 

— 

(ireen-top swede . 

8-7 

90*0 

0-53 | 

5*30 

82*0 

1*51 

. 8*4 

— 

Purple-top swede 

7*5 

90-0 

0*50 

•VfiO 

79*0 

2-23 

10*5 

— 

( ireen-rouml turnip . 

hi 

90*5 

0*08 

7*20 

80*0 

1*54 

11*0 

— 

lhirple-top Scotch 

11*1 

92* t 

0*01 

8*00 

85*2 

2*12 

14*3 

— 

Green-top Scotch 

12*4 

92 2 

0*70 

8-98 

88-0 

1*50 

12*5 

— 

Decant or turnip . 

33*3 

92*7 

0*48 

GOO 

84-6 

2*00 

13*0 

— 

Green-top Scotch 

16*3 

90*0 

i 

0*84 

8*40 

84-0 

1*92 

12*0 

— 

Scotch purple-topbul- ] 
locks 

I 

17*0 

I 

i 92*0 

0*05 

8*12 

87-0 

1 *93 

14*8 

— 

Purple -top . . . . ; 

0*4 

1 90*0 

0*82 

8-20 

82-0 

1-95 

10*8 

. — - 

Swede 

4-2 

I 900 

0*42 

4*20 

85*0 

1-59| 

10*6 

— 

White stone turnip . 

! 22*0 

| 92*0 

0-80 

1003 

90-0 

1*42 

112 

— 

Scotch purple-top 

12*4 

1 92*0 

*0*87 

10*90 

87*0 

208 

1G0 

— 

Ditto 

10*0 

890 

1 1*10 

10*00 

90*0 

1-27 | 

12*7 



Yellow’ bullocks . 

1 (i‘3 

89*0 

0*78 

7*10 

Sivo 

1*58 i 

11*3 

— 

Green-top .... 

15 0 

91*0 

0*09 

7*70 

88-0 

144 

12*0 

— 

Eye-hrights . . 

* 12*1 

91*0 

0*70 

7*80 

81*0 

2*58 

13*6 

— 

White stone . . . 

7*5 

91*0 

0*04 

7*10 

87*0 

1*94 

14*9 

i r»c 

BEETS. 

Yellow globe . . . 

1 7*6 

j 

91*0 

1*02 

11*32 

1 90*0 

1*40 

14*00 

108 

Long red . . 

13*0 

91*0 

0*04 

7*10 

1 90*0 

1*79 

17*90 

170 

Ditto 

25*0 

90*0 

1*00 

10*00 

| 90*0 

1*91 

19*10 



Globe ! 

— 

80*0 

0*92 

6*00 

— 

— 

— 

— 

Ditto . . . * . . 

— 

81*0 

1*54 

9*00 

— 

; — 

— 


C A ItROTS. 

White Belgian . . 


85*0 

0*90 

G*40 




171 

Ditto 

31*5 

85*0 

0*77 

5*12 

75*0 

5*32 

21*30 

170 

» ..... 

23*4 

87*0 

0*82 

0*30 

70*0 

4*20 

17*50 

178 

i» ..... 

23*4 

85*0 

0*92 

0*10 

82*0 

2*85 

15*80 

180 

ii 

— 

88*0 

1*00 

8*80 

. — 





181 

ii ..... 

— 

80*0 

0*95 

6*80 

— - 

. s 



182 

Artichoke .... 


84*0 

1*79 

11*20 

47*0 

15*00 

28*30 
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TABLE I 


Num- 

bers 

(corre- 

spond- 

ORAIN AMD ITS 

Varieties. 

Moisture In 

100 parts of 

Sp. gr 
of 
the 

Weight 

of 

1 bushel 

Ash in 100 pnrts 
of dried 

Weight oft Ik 

straw ! chaff 
(that of the 
grain - 
1000.) 

ing to 
Tables 
C D.) 

grain. 

[straw. I chaff 

grain. 

in 

pounds 

grain. 

straw. 

chaff. 

* 07 

wheat. 

Hopeton wheat 

12*00 

13*70 

i 

1 

i 

1 12*00 

1 *374 

00 

2*00 

4*40 

10*43 

1107 

1 

1 

: 201 

— 

Hopeton wheat 

12*00 

1 2*30 

12*00 

1*342 

59 

2*05 

4*30 

10*58 

987 

i 200 

— 

April wheat 

11*00 

10 so 

1 2*50 

1*387 

01 

2*01 

418 

7 93 

997 

■ 278 

— 

Spring wheat . 

11*00 

1 2*00 

11*00 

1 *370 

58 

1*95 

5*22 

12*99 

903 

219 

— 

Bristol red wheat 

1 1 *50 

12*13 

11*00 

1*370 

61*7 

1*74 

4 40 

13*40 

935 

: 210 

_ 

Clover’s red wheat 

1 1 00 

11*80 

11*00 

1 *383 

01*5 

1*74 

3*01 

8*55 

978 

; 208 

— 

Red-chaff Dantzie wheat . 

12*50 

10*40 

13*00 

1 *387 

01 

1 *55 

5*43 

14*90 

1013 

185 

— 

Piper’s thick-set wheat . 

13 50 

12*00 

12*50 

1 *350 

01 

. 1*71 

5 70 

9*73 

928 

1 173 

— 

White-chatf wheat . 

1 1 *50 

10*50 

12*00 

1*313 

59 

1*74 

5*50 

! 1 1*01 

827 

1 155 

os 

Hopeton wheat . . 

11*00 

12*20 

1 1 *00 

1 *354 

01 

1 *09 

4 40 

1 12*74 

1 103 

194 

69 

Spalding wheat 

12*00 

10 50 

1 1 50 

1 *377 

01 

2*05 

4*05 

| 8*24 

988 

j 223 

— 

Creeping wheat 

11*50 

10*52 

13*13 

1 *375 

02 

1 75 

4*83 

! 1800 

95s 

; IsS 

— 

Spring wheat 

13*00 

14 00 

12*01 

1*370 

02 

1 *83 

4 05 

10 34 

l 1 75 

i 105 

— 

White wheat 

13*50 

12*07 

13*19 

1 *308 

00 

I 94 

3*82 

14*07 

1184 

. HD 

— 

Spring wheat 

1*2*00 

12*44 

12*21 

1*573 

02 

1 92 

5*79 

18*70 

1 155 

1 175 

. — 

Creeping wheat 

12*50 

10 40 

, 12*00 

1 *394 

02 

1*90 

0 14 

17*11 

1071 

1 1 10 

— 

Ditto .... 

13*00 

12*13 

; 12*00 

1 *387 

01 

* 2*18 

7 '77 

10*25 

1 1 13 

! 1 99 

— 

Ditto .... 

13*00 

10*05 

' 12*00 

1*370 

02 

172 

4*54 

13*00 

1032 

1 00 

— 

Spring wheat 

11 00 

1 1 *73 

1 11*00 

1*303 

02 

1*79 

0*77 

17*12 

loos 

1 170 

— 

Hammond’s wheat . 

13*50 

ll*ou 

j 10*00 

1*354 

00 

2’24 

•» 22 

10*32 

932 

1 191 

— 

Red Britannia wheat 

12*00 

10*90 

13*00 

1 *309 

02 

2*07 

5-79 

1004 

730 

j 109 

— 

Red wheat 

1 1 *50 

12*07 

13*50 

1 *352 

00 

1*98 

0*42 

15*05 

919 

■ W* 

— 

White wheat 

13*00 

14*00 

12*00 

1 *351 

01 

1 *82 

4 05 

15*29 

1009 

! 178 

— 

Creeping wheat 

12*00 

10*84 

13*00 

I *307 

01*5 

1*93 

4*18 

15*40 

981 

1 179 

72 

Ditto . . • . 

1 1*50 

11*00 

11*00 

1*305 

02 

1 *95 

4*74 

17*30 

1272 

j 179 

73 

Ditto .... 

l 1 *00 

11*93 

12*00 

T*37 2 

02*7 

1 *85 

5*22 

14*83 

1279 

! 180 

73 

Ditto .... 

11*00 

13*00 

11*00 

1 *31 >4 

03 

1 *92 

4*94 

18*50 

1 1 92 

: 181 

77 

Red-straw white wheat 

1 1 *25 





1 *385 

01 

1*91 


■ — 

— 

i 

78 

Hopeton wheat 

9*50 

— 



1*412 

00 

1*72 


— 

— 

1 H 

79 

Ditto .... 

1 1 *5o 





1 *350 

50 

1*84 1 — 

— 

— 




Piper’s thick-set 

11*50 

10*50 

12*50 

1 *339 

59 

1*95 

12 29 

17*12 

50s 

191 



White wheat. 

12*00 

11*70 

12*00 

1 *382 

00 

1*81 

7 92 

10*31 

1122 

i 207 

84 

Hopeton wheat . { 

ll*:»o 

14*30 

13 50 

1 *403 

03 

1*81 

4 77 

14*39 

927 

i 148 

85 

Ditto .... 

12*00 

13*30 

13*00 

1 *382 

01*5 

1*81 

402 

10*42 

1 009 

; 1 50 

87 

Ditto .... 

12*00 

1 1*80 

13*00 

1*390 

02 

1*94 

4*01 

13 55 

1000 

154 

88 

Ditto .... 

1200 

12*00 

1 1 "00 

1 *395 

00 

I *92 

5*85 

13 04 

1 240 

: 175 

81* 

Ditto .... 

12*50 

13*70 

11*50 

1*391 

02 

2*01 

4*82 

11*70 

1 10/ 

. 185 

91 

Red-straw white wheat 

12*00 

12*70 

1 2*50 

1 *38 1 

02 

1 *95 

4*85 

1 1 52 

1050 

178 

92 

Ditto .... 

1 2*50 

1 1 *80 

14*00 

1 *392 

02 

1 *97 

5*30 

10 02 

1527 

2< >3 

94 

Ditto .... 

1 1 *50 1 

12*43 

13*00 

1 *302 

01 

1*81 

3*12 

8*00 

852 

192 

iw; 

Ditto .... 

11*00 

12*30 

12*00 

1*413 

03 i 

1*80 

4*79 

10*73 

1 J 23 

205 

99 

Ditto .... 

1 1 *00 

13*19 

11*50 

1*377 

! 03 

2*13 

8*47 

17*94 

1313 

1 97 

10(» 

Ditto .... 

1 2*00 

11*03 

12*30 

1 *388 

02*5 

1*90 

5 -GO 

11*00 

982 

Iso 


Ditto .... 

12*00 

12*50 

1 2*50 

1 *380 

01 

1*91 

5 79 

1 2 88 

1 105 

240 

70 

Hopeton wheat 

13*00 

— 

— 

1 *37 1 

— 

1 *70 

— 

— 

— 

— 

80 

French w T heat 

11*00 

— 



1*341 

— 

1*74 , 

— 

— 

— 

— 

81 

Egyptian wheat 

10-00 

< — 



1 *340 

— 

2*19 1 

— 

— 

— 

— 

82 

Polish wheat from Odessa 

1 1 *00 





I *355 

— 

1*08 ! 

— 

— 

— 

— 

83 

Marianopel w’heat 

10 Go 

— 

— 

1 *309 

— 

1 *88 

— 

— 

— 

— 

102 

Old red Lammas wheat . 

12*50 

— 

— 

1 *587 

— 

2*10 

— 

— 

— 


105 

BARLEY. 

Unknown 

12*00 





2*43 




i 

i 

100 

Chevalier barley 

10*00 

— 

— 

1 *200 

— 

2*50 

— 

— 

— 

— 

107 

Ditto .... 

10*00 

— 

— 

I *234 

— 

2*82 

— 

— 

— 

— 

108 

Ditto from Moldavia 

11*00 

— 

— 

1 *208 

— 

2*38 

— 

— 

— 

— 


Ditto .... 

10*00 

— 

— 

— 

— 

2*75 

— 

— 

— 

— 

109 

Grains of Chevalier barley 

15*00 

— 

— 

— 

— 

14*23 

— 

— 

— 

** — 

110 

OATS. 

Hopeton oatB . 

9*50 




_ 

2*50 








111 

Potato oats 

10*50 

— 

— 

1*191 

— . 

2*73 

— 

— 

— 

— 

— 

Ditto .... 

1 1 *00 

— 

— 

— 

— 

4-20 

— 

— 

— 

— 

112 

Polish oats 

11*00 

— 

— 

1*152 

— 

2*97 

— 

— 

— 

— 

113 

Ditto .... 

13*00 

— 

— 



— 

3*80 

— 

— 

— ■ 

— 

114 

Unknown .... 

1200 

— 

— 

— 

— 

3*12 

— - 

— 

15 

i00 

115 

Oat-chaff .... 

15*00 

— 

— 

— 

— 

9*22 

— 

— 

110 

Rye, English 

15*00 







— 

1*00 

— 

— 

— 

— 

— 

White peas 

17*50 

15*04 

— 

— 

— 

2*39 

8*92 

— 

1188 

— 



Ditto .... 

10*00 

15*38 

— 

— 

— 

2‘08 

9*40 

— 

1333 

— 

— 

Common field-beans 

10*00 

10*71 

— 

— 

— 

2*05 

5*56 

— 

1012 

— 









[To face page 471. 
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will be n similar or the same proportion in the ash of the seed. The 
oxygen of the bases which have been united with the organic consti- 
tuents of the plants is by no means constant; in general the dif- 
ference in tlie composition of the asli of one and the same vegetable 
or part of the plant, is far greater than can be ascribed to the mode 
of analysis. 

It will be interesting to compare the results which will be obtained 
by the continuation of the.se experiments on the ashes of different 
crops taken in a series of successive years. 

Wheat, Harley, Rye. Oats. — The Royal AyricaUvrnl Society of 
England, like*, the kindred institution in Prussia, lias' devoted a part 
of its mean* to the •investigation of the mineral constituents of 
cultivated plants. The two chemists, J.Tli, Way and G. 11. Ogston, 
who have been commissioned by tin* Society to make the analytical 
part of the experiments, have in their account(l) proceeded on the 
assumption that the investigation of plant-ashes can only be of value, 
by including as many eases as arc by any means practicable, z. e., by 
treating the statistical question simultaneously with the agricultural 
and chemical inquiry. Such a plan merits the highest acknowledg- 
ment, since it demands in no. ordinary degree the perseverance of 
the observers, a perseverance which the above chemists, as well as 
H. Tanner and Arkcli, who acted under their direction, have so 
liberally bestowed on the subject of their investigation, which i> to 
be regarded only as the commencement of a peril's of experiments 
undertaken by the same Society. The present investigation only 
embraces two widely different kinds of cultivated plants, namely, the 
cereal plants (especially v'hcat) and the turnips or root crops. 

The plants investigated were received from a body of agricultur- 
ists, who transmitted with them certain information in printed forms 
which comprehended the following* notifications: 1. method of col- 
lecting, packing and transmission ; 2. genus, species and variety ; 
3. locality or place of cultivation ; 1. mode of cultivation ; 5. general 
character of the soil ; f>. its geological formation ; 7. its prepara- 

tion, manure, ice.; 8. nature of the subsoil; U. rotation of crops; 
10. time of sowing and harvesting; 11. condition and amount of 
the produce. — Additional particulars regarding the cereals* of all 
the samples sent for analysis were obtained in the laboratory, 
namely, 12. proportional weight of the corn, chaff and straw;, ’re- 
spectively ; 13. medium length of the stalk; 11. specilie gravity of 
the grain ; 15. (with several exceptions) the weight of a bushel of 
grain ; 1(5. the proportion of wafer and ashes in the grain, chaff and 
straw. These details and results, in so far as they bear upon the 
main object, avc communicated in Table 1, the numbers of which 
correspond with those of Tables B to T. For the remaining exton- 
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(1) Journ. of the Royal Agricult. Six:, of England, Ml, Part 2, p. .V.K5 to 078. 
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sive details, for which we have no space, we refer to the original and 
copfine our notice to the following. Itespecting No. 12, it lias been 
considered preferable to establish the relative proportion in the 
samples themselves (from 30 to 40 plants), rather than to determine 
it upon the whole produce of the estate or farm, for this double 
reason, that there the amount of moisture could not have been easily 
ascertained, and because such determinations are much more uniform 
when made by one individual than when performed by several ; be- 
sides, a comparison of the whole produce gave no essential difference. 
The mean length of the straw in 11 samples grown on College farm 
was 36 inches; in 12 samples from Mr. Morton, 43*3 inches; in 15 
-from Sir J. Johnstone, 11*3. The weight of^hoth straw and chaff’ 
is by agriculturists generally estimated at about from 1*5 to 2*5 
times as great as the weight of the grain; this estimate is decidedly 
too high; for according to the; present results the average is only 1*2 
times as great as the weight of the corn. — With respect to Nos. 11 
and 15, it was a general opinion that the weight of the single grain 
of wheat was nearly proportionate to its glutinous constituents or to 
its real value, but that this we ight is only very inaccurately expressed 
by the weight of a bushel ; therefore, for the sake of comparison on 
the one side the specific gravity, and on the other side the weight of 
a bushel of each specimen was determined. This last was deter- 
mined by means of a lla.sk of ascertained capacity holding about 
1000 grains of corn, together with a few corrections suggested by 
experience. The numbers in Table 1 confirm the conjecture pre- 
viously entertained. 

In reference to the ashes of the plants (compare Tables C and 1), 
Nos. 67 to 116), Way and Ogaton deduce the following facts as 
the results of their experiments. The diversity of soil has no delinite 
influence on the amount of ashes contained in plants, yet it appears 
highest on clayey soils, less so on calcareous, and least of all on 
sandy soils. The strongest (stiffest) straw contains the largest 
amount of ash, and vice versa. The quantity of ash in the chaff is 
proportionate to that of the straw, and not to that of the grain : in 
the latter the amount of ashes also fluctuates, but the variation is con- 
fined by narrower limits than in the straw and chaff. The variation 
in the weight of ashes is as great in corn produced on the same as on 
different soils; it does not appear to be dependent on climate, nor on 
the variety cultivated; on the other hand, in all the samples examined 
it is in an inverse: ratio to the produce, so that it appears as if an 
eqtlal amount of ash-constituents were removed from the soil by the 
grain whatever the weight of the crop may be. The chemical com- 
position of the particular kinds of soil was not ascertained, yet it was 
noticed that in the one case where the grain contained least ash and 
was of the least sp. gi\, that sample was grown upon a soil whose 
exhaustion even before the wheat crop was taken had been proved by 
two unsuccessful crops of turnips. From the analyses, it appears 
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that the climate and the soil have as little material effect on the 
composition as on the amount of the ashes ; the preponderance of 
one of the constituents, as lime, silicic acid, & c., in the soil, docs not 
increase the proportion of the same constituent in the ash of the 
crop produced thereon. 

Though it cannot be doubted that the variations in composition 
and amount of ash in the same plant, or in the same organ of the 
plant, depend on causes which will be ascertained by chemical in- 
quiry ; yet the data of Way and Ogston have not as yet disclosed 
such causes. Their opinion is, that the key to the solution of this 
question is to be found in the* fact, that the composition of the ashes 
does not depend upon the entire organs of a plaftt, but on the more 
proximate constituents of the same. In the seed of wheat, for 
example, which is neither anatomically nor chemically homogeneous, 
it appears that there exists a perfectly definitive relation between the 
glutin, starch, &e., and the mineral constituents belonging to them. 
This is supported by the following results of experiment : 




! 

r». 

c. 

1>. 

1 B * 

F. 

] lone ton 1 

| Sandy soil 

1*103 : 

i m 

*3!H)7 

j 0-78 

11*40 

0-226 

wTioat, 

1 Ditto . . | 

i :uk; ; 

1 71 

13-98 

j 0-7 > 

1 1 :v2 

0-21(1 

four | 

| Clayey soil ' 

1 \>S2 j 

i <13 

•17-38 

1 0!)1 

11*52 

0-238 

specimens. J 

! Ditto . . 

i i 

Idi 1 .) 

— 

' 0-!)-2 ! 

— 

! — 


(A, xp. gray. ; 11, quantity ol‘ ash; C, quantity of phosphoric acid in the grain ; 1), 
quantity of ash in the Hour; E, quantity of glutin in the grain; F, quantity of ash in the 
iduiiii. U to F are exposed centcsimally.) 


Whilst for the two kinds of soil the amount of ash in the grain is 
equal, a decided difference becomes apparent in the amount of that 
which is contained in the flour; it farther appears that the amount of 
ash contained in the glutin remains constantly the same. The phos- 
phoric acid in the entire grain is not in proportion to that in the 
glutin, although in tlic opinion of Way and Ogston it can scarcely 
be doubted that the glutinous constituents in the grain are combined 
with constant proportions of phosphates. — The discrepancies in the 
amounts of the ashes contained in grain, straw' and chaff, arc only 
due to the silicic acid ; if this is removed, no perceptible difference 
remains. — Finally, \Vay and Ogston endeavour to establish a con- 
nection between the moisture of the vegetable dried in the atmosphere 
and the amount of ash (after deducting the silicic acid) ; this is at 
least hazardous and contrary to probability. — The composition of thfc 
various ashes presents nothing which could support the view of the 
mutual substitution of individual bases (especially potassa for soda). 
In cases where both soil and manure abounded in soda/ this latter 
constituent did not appear to be sensibly increased in the ashes. 

The number of observations on barley and oats is too limited to 
admit of tlic deduction- jof tenable conclusions for the present; but 
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'2hw? lc agree in this remarkable result, that the ashes of the grain of 
b'artey' ^ese two plants do not vary from those of wheat, except in the 
rye/ much higher amount of silicic acid. If the mean constituents of the 
oa ' s ' ash, after deducting the silicic acid, be compared, all essential dif- 
ferences disappear. 

Turnip, Wliite Turnip, Carrot, ArtlclioKe. — In reference to the 
root-culture-phmts(l) all the samples have been determined as fol- 
lows : 1. The proportion by weight of the root to the leaves in the 
plant in the fresh state ; 2. the amount of water, and 3. the pro- 
portion of ash in both. These data arc given in Table K. Hitherto 
the ashes of only a part of the samples have been analysed ; the 
results are given in Tables K and F, Nos. 151 to 181 inclusive. — As 
it is difficult to separate perfectly the leaves from the root, as the 
leaf-stalks penetrate and are partly developed in the latter organ. 
Way and Ogston lay no absolute, but rather a comparative, value 
upon the results of their weighing. — The principal results of their 
analyses are as follows : 

In England three varieties are included in the general term 
turnip, namely, proper turnips, swedes* and hybrids, all of which 
possess the same general characters. Among the numerous causes 
which possibly aflect tin* relation of the leaves to the roots, tlicje is 
no single one that can be selected as the obviously regulating cause; 
but in several cases in turnips from the same soil a similar relation of 
the two is evident. — The quantity of water contained in the turnip 
amounts on an average to 90 per cent, and in the leaves to 85*5 per 
cent, but the variations from these mean quantities are considerably 
greater in the leaves than in the roots. The total weight of a crop of 
turnips in its green or fresh state is a very unfair measure of its 
value, that is, of its quantity of dry substance. In this respect 
there is a great fallacy in the statements of the efficacy of different 
manures, which appear to cause a proportionally higher production of 
water than of the l’cal substance of the turnip. In one case a field 
was cropped with turnips two years successively, the first year without 
manure, the second with a dressing of bone-ash and guano. The 
increase of the whole crop produced by the manured field was 35 per 
cent more than the produce of the field undressed, but only 14 per 
cent when the amount of the root was ascertained. The proportion 
ol ash in the leaves is more than double that of the roots, and in 
both we perceive very great, and indeed greater differences stated 
than in the cereal plants, even when allowance is made for the 
inequality in the quantity of water. — This is conjectured by Wav 
and Ogston to be owing partly to the probable circumstance that 
the turnip contains more of the soil-constituents in a noil-assimilated 
slate than the dry cereal crops, and partly because it is very (lifli- 


9) Journ. of the .Royal Agricult. Soc, of England, VIII, Part 1. 
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cult to determine the exact period when the root-crops arrive at v ^Jj t e “ ble 
maturity. Turnip, 

In tlic turnip itself, the chemical constituents of the ash present turnip, 
only very moderate variations, but those of the* leaves vary very con- artiThokV. 
siderably. The amount of mineral soil-constituents removed by the 
turnips alone from a given surface is nevertheless in different cases 
very unequal on account of the variation in the amount of ash. So 
it is with the leaves. 15ut there is a very remarkable adjustment 
manifest when the ashes of the entire crop (roots arid leaves in their 
natural relation) are taken into consideration, an adjustment which 
extends both to the weight of the ashes and to the weight of their 
separate constituents, lienee it would appear as if a crop of turnips 
lias the power of assimilating only a definite amount of phosphoric 
acid, alkalies, lime, &c., which are, however, very differently dis- 
tributed, according to circumstances, in the individual organs. — The 
composition of the turnip-ash in some degree indicates a replacement 
of potassa by soda ; the ash of the leaves on the other hand, 
exhibits no such indication. Iloth parts of the plant contain a 
remarkably large quantity of chloride of sodium, and especially the 
leaves. The greatest difference in both is in the quantity of lime, 
which averages 0 times as much in the leaves as in tlic roots. 

Way and Ogston deduce similar, though only preliminary, con- 
clusions, on account of the small number of experiments, from their 
observations on nnuif/o/d-wurzcl, carrot and artichoke , which we, for 
this reason, omit for the present. Upon the whole the three roots 
exhibit a pretty similar deportment, and especially in the quality and 
quantity of mineral constituents which they require. This circum- 
stance is remarkable, for the carrot will yield a fair crop without 
manure, which is not the case either with turnip or mangold-wurzel. 

The analytical processes offer little that is new. In order to deter- 
mine the quantify of ashes which they contain, the various parts oi 
the vegetables were burned to a white ash in a shallow platinum 
dish ; in such ashes as were easily fused the incineration was effected 
at a lower temperature, and the unconsuined carbon deducted. In 
analysing the ashes from 30 to JO times more substance was em- 
ployed, and tliis was heated to dull redness till the carbon lormcd 
ceased to glimmer. Ashes containing a large proportion of silicic 
acid, or such as retained too much carbon, were subjected to a second 
ignition with an equal weight of nitrate of baryta. On this subject, 
and on the determination of phosphoric acid, see pp. 307 and -11 7. 

After the publication of these analyses. Way and Ogston became 
acquainted with the observations of M itseherlieh and II. Hose 
regarding the influence of incineration upon the composition of the 
asli. They immediately commenced a series of experiments on this 
subject, from which they conclude that the method of preparing 
ashes practised by them occasions a perceptible loss only in one of 
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V 2h^ We constituents of the ash, namely, in the sulphur (of the sulphuric 
Turnip, ^acid). On this aecount(i) Way and Ogston performed the analysis 
turnip', of the several plants, which are distinguished by the amount of sul- 
artichoke. phur which they conHun, the results of which are given in Nos. 37 — 
58 inclusive. Nos. (U — GG inclusive. Nos. 194 — 196 inclusive, and 
in Nos. 200 and 201 of Tables B, C, and F. They determined the 
sulphur always according to a method which they recommend for 
this purpose, and in which the unaltered substance of the plant is 
oxidised by nitric acid before combustion. The results obtained are 
given, together with the quantities of water contained in the plants 
examined, in Table L. 

Clorer; sainfoin; Italian Rye-arrass. — The comparative analyses 
of the hay of red and white clover (Nos. 01 — G1 inch, Table C) refer to 
two samples, the one from a samly soil, the other from a clayey 
soil. The comparison shows that the diversity of soil is inappreciable 
in the composition of the ashes of the whole plant; yet 'the samples 
investigated prove that in different varieties of the plant there is 
a perceptible difference in the ashes. — In like manner, the ash of 
sainfoin (Nos. Gj and GG of Table C) and that of the Italian rye-grass 
(Nos. 200 and 201 of Table F) show no perceptible difference of 
composition whether the plant has been collected in blossom or in 
seed. Clover and sainfoin belong to the series of plants on which, 
according to experience, gypsum exercises a beneficial 'influence. In 
fact, the quantity of sulphur in the form of sulphuric acid, which the 
first withdraws iioin the soil, is sufficient to render it probable 
that an introduction of sulphuric acid is to a certain extent the object 
of manuring with gypsum. But a glance at Table L shows that 
other cultivated plants, namely, peas, hops, and others, on which 
gypsum has not the same effect,, absorb, nevertheless, an equal quan- 
tity of sulphur from the soil. 

Heps. — The ashes of the three varieties of the strobiles of the hops 
exhibit considerable differences in the quantities of silicic acid and 
potassa without the decrease of potassa being compensated by the 
increase of soda. It is, however, doubtful whether these fluctuations 
are to be ascribed to the diversity of the soil or to the differences 
in the varieties of the plant. The plants Nos. 195 and 19G (Tables 
F and L) were sulphurised, a circumstance which, according to Way 
and Ogston, explains the higher amount of sulphur fouud in these 
specimens when compared w ith that of No. 191. 

> i»eas; Beans. — The following analyses of tw r o varieties of peas, and 
two of beans, as w 7 ell as of the haulm, were instituted with special 
regard to the condition of the soil ; the first analysis was made with 
the same seed which was sown, and the other with the seed and 
haulm produced from the seed of the first experiment; one crop w r as 

(1) Journ. of the lioyal Agricult. Soc. of England, IX, Part I. 
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produced on a sandy, and the other on a clayey soil* In general, the 
effects attributable to the difference of soil and to the different 
* varieties of the plant are of slight importance ; but in this statement 
the produce of each crop is not taken into account. Farther, it was 
remarked that the ashes of peas are as different from each other as 
from the ashes of beans; and this is the case both with the straw and 
the seed. These results arc confirnicd, moreover, by the analysis of 
pea- and of bean-ashes, mentioned in Way and Ogston’s treatise, 
quoted at page 474 (sec Tables B and C, Nos. 33 — 36 incl. and 
Nos. 59 and 60); only one exception is to be noted, namely, that the 
bean-straw shows a considerable preponderance in alkalies. If the 
amount of the ashes of the whole crops be taken into account, 
it a]) pears that the bean- and pea-seed assimilate the mineral consti- 
tuents in tolerably equal degrees, but that the straw of the bean 
only absorbs half as much of those as does the straw of the pea ; the 
difference for the most part consisting in lime and magnesia. We 
should, however, be deceived were we to attribute that difference to 
the unequal produce ; it rather depends on the difference in the 
amounts of ash (5 per cent in the bean, and 7’5 to 8 per cent in the 
pea), which is, however, not constant, becoming, for example, ac- 
cording to the results contained in the other treatise above-mentioned, 
almost imperceptible. 

in n need and oil-cake. — While engaged in investigating the nutri- 
tive properties of oil-eake(l) and oleaginous seeds. Way has taken 
the opportunity of publishing an analysis of the ashes of linseed 
(No. 149), by himself, of linseed oil-cake by Ward (Nos. 1 45 to 148 
inch) and of rape-seed oil-cake, by Eggar (No. Ill of Table E). 

As an appendix to the treatise noticed at p. 413, II. Rose has 
published several analyses of the ashes of plants(2), which under his 
direction, had been conducted by Weber and 11. W. Bull, with the 
view of ascertaining the influence of the method adopted upon the 
result. Nos. 29a to 32d inclusive', of Table 13, are ashes of peas ; 
Nos. 139a to 1 12 Table E, of rape ; Nos. 103a to 10 Id Table D, of 
wheat, and Nos. 204 a to d Table F, of pale beer lees. Nos. 31, 32, 
141, 142 arc the results of direct incineration ; the remaining numbers 
are obtained by the successive exhaustion with water and hydrochloric 
acid and incinerating the remaining charcoal. — The direct incineration 
is very difficult where the alkalies are preponderant, and compara- 
tively easy when the earths prevail. In every case, but especially in 
the former, the greater part of the chlorides of the alkali-metals are 
volatilised in this operation. The amount of (r5 per cent of soda in 
the rape-straw which was incinerated directly, if no error attaches to 

(1) Sec p. 496. 

(2) Pogg. Ann. LXXVI, 338 ; J. Pr. Chcm. XLVIII, 43 ; Phil. Mag. [3] XXXV, 
171,271. 
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'"ashes ** 0 the transcription of the figures, is very remarkable; whilst the 
Pens, rape, analysis by the new process gives no soda, and also no equivalent of 
"heat. 0 f s 0 < jj um . Oye hundred parts of the ash-constituents in 

the vegetables investigated are distributed in the various solvents as 
under : 


j Peas.* 

Rape.f 

A 

Wheat.* 

Lces.§ 

! Grains. j Straw. 

r 

Grains. 

T ^ 

! Straw. 

r 

Grains. 

Straw. 

In the aqueous extract . . 23*10 j 27 00 

9*50 

| :$»•:>') 

30*80 

31*79 

27 24 

„ hydrochloric extract . 21*48 j 05*87 

35*00 

1.V91 

43*93 

13*39 

3770 

,, carbonaceous residue 53*30 j 7*13 

5 4*90 1 

1 14-50 

19*27 

55*82 

35*00 


* No. 21) a, b, c, cl, ami 110 a, b, c, d of Tab. B. 

*f No. 131) a, b. c, d, and 1 10 a. b, c, d of Tab. £. t 
X No. 103 a, b, c, cl, and 101 a, b, c,d of Tab. D. 

§ No. 204 a, b,c, d of Tab. F. 

JBaer(l) has published a chemical analysis of the ashes of peas, of 
pea-haulm and of rape-haulm without gyving any details regarding 
the modes of cultivation. As the determination of their amount of 
moisture is omitted, the determination of the proportions of ashes is 
of no value. The vegetable's were first carbonised by Hose’s method, 
then exhausted, and finally the residue was incinerated with the aid 
of a current of oxygen. The results of the analysis are given in 
Nos. 17 and IK of Table C, and in 113 of Tablel), as they were 
calculated by Baer, after deducting the carbonic acid and sand. It 
should be remarked, however, that the carbonic acid was determined 
h\ a method which Baer himself* considers to be fallacious. — By the 
method of lleiutz he found in peas 0*0288 per cent of sulphur. 

Different Esculent Vegetable*. — The mineral constituents of the 
following esculent vegetables have been investigated by Th. J. He- 
ra path (2) (Nos. 1 — 21 of Table G.) 1. Cochlearia anglica , scurvy- 

grass ; this is not actually a nutritive substance, but rather an anti- 
scorbutic. It was collected on the banks of the A von, being produced 
on loose debris of red-sandstone, regularly exposed to the tide. 
2. A plum graveolens, celery. 3. Crambe maritima , sea-kale; ash of 
the fully developed leaves and stalks. 4. The same, young bright- 
green sprouts ; both grown on loose sandy garden-soil on calcareous 
millstone-grit , dressed with stable dung. 5. Asparagus officinalis , 
cultivated near Bristol, upon garden-soil, as No. 4. 6. The same, wild, 
from the daily-flooded alluvial soil on the banks of the Avon, the 
plants fully developed. 7. The sprouts of the same as they arc 
eaten. 8. Brassica oleracca , var. botrytis, grown on loamy, very 


(1) Arch. Pharm. [2] LVII, 138. 

(2) Chem. Soc. Qu. J. II, 4 ; J. Pr. Chem. XLVII, 381 ; Ann. Ch. Pharm. LXXIT, 350. 
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heavy, well-manured soil in Cornwall ; quite young plants. 9. Pha- 
seolus multifloruSy kidney beans ; fresh young plants. These, and 
all the following plants, were produced on the same fertile, well- 
manured and watered sandy arable land, near Bristol. The subsoil 
of this ground is millstone-grit and new. red sandstone, the latter of 
which abounds in sesquioxide of iron, carbonate of lime and car- 
bonate of magnesia. 10. Allium sativum, fresh plants (with or 
without roots is not stated). 11. Jirassica rapa , fresh roots. 12. li. 
campestris, var. napobrassica, swedes. 13. Beta vulgaris , beet, 
var. long red. 14. Raphanus sativus , radishes. 15. Daucus carat a, 
carrot, var. long scarlet. 1G. Pastinaca saliva . Five varieties 
of Solarium tuberosum, namely: 17. White apple; 18. Prmcess 
beauty; 19. Axhridge kidney ; 20. Maggie, or Mag hie ; 21. Forty- 
fold. Commencing with No. 11, the roots or tubers were ex- 
amined. 

The numbers in the tables express, generally, the mean of two 
ses. Jlerapath deduces from his results a confirmation of 
the often-observed* fact, that the mineral constituents of vegetables 
are, by cultivation, considerably modified in their composition and 
mutual relation, and also that the saturating capacity of the ash, 
which is expressed by the amount of oxygen contained in the bases 
present, does not always remain constant (being in cultivated aspa- 
ragus = 7*52, in the wild — 5*69). Finally, he deduces the con- 
clusion that the alkaline salts in all young sprouts and roots show a 
considerable preponderance when compared with the earthy salts. 
He might have added that his analyses of plants, not investigated 
heretofore, have extended our knowledge of the fact that the soluble 
portions of the ashes of culinary vegetables in the fre sh state amount 
to at least 0 5, often to 0*75, and sometimes even exceed 0 8 of the 
ashes. 

Asparagus; Itcil Cabliagrc. — Schlicnkamp(l) has investigated the 
ashes of asparagus, and of red cabbage (Nos. 189 and 190 of 
Table D.) lie* exbaustcel with water the vegetable', carbonised it at 
a moderate temperature', incinerated the carbonaceous residue in 
the*, muffle, and mixed the ash with the extract for analysis. The 
carbonic acid was determined by the method of Frescnius and 
Will; the phosphoric aeiel as pyrophosphate of magnesia, after it 
had been precipitated by acetate of lead, and the lead-salt decom- 
posed by sulphide of ammonium. The separation of the manganese 
from the iron was effected by carbonate of soda in the acetic solution. 

The asparagus, dried at 100°, lost 93' G per cent of water; the 
fresh plant yielded (V426 per cent of ash. For red cabbage no 
similar determinations have been made. 
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(O Ann. Ch. Pliarm. LXX, 319. 
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Lettuce and Beetroot. — F. Griepenkerl(l \ has published the 
results of his analysis of the ash of lettuce, and of beetroot., without 
any farther remarks. We do not know, in reference to the former, 
how much the leaves and stem respectively contributed, neither arc 
we informed how much fresh substance is represented by that which 
was dried at 100°. The beetroot contained between 87 and 88 per 
cent of water. The results of the analyses are given in Nos. 173 
and 187 of Table F. 

White Cabbage; White Turnip. — K. StammCT(2) has investigated 
the ashes of the white cabbage (Brassica oferacea) and the turnip 
(Nos. 172 and 188 of Table F.) The fresh cabbage (the leaves with 
or without the leaf-stalk not stated) lost in the water-batli 5)3*41 per 
cent of water, and yielded 0*70 per cent of ashes. The turnip gave, 
in a similar manner, 93*31 per cent of water, and 0*40 per cent of 
ashes. The incineration was effected in a muffle, and yielded a white 
ash, which was not fused. The carbonic acid was determined by 
Fresenius and Will’s method, the phosphoric acid as phosphate 
of magnesia, from the precipitate with scsqxiichloride of iron and 
acetate of soda (after the separation of the sesquioxide of iron by 
sulphide of ammonium). — Both ashes were free from manganese and 
soda. 

Topinambour. — Paven, Poinsot and Fcry(3) have investigated 
the ash of the tubers of topinambour. Two specimens, namely, the 
one (I) described at p. 331, and another one? bought in the market 
(II), gave the following results: 



T. 

11 . 

Silicic acid .... 

2*00 

6-05 

Carbonate of lime 

4*12 

j- 10-23 

,, magnesia 

Phosphate of lime and magnesia 

1 *94 

33*59 

| 16*62 

Alumina .... 

1*44 

Chloride of potassium 

8*36 

10*75 

Sulphate of potassa 

; n*i6 

10*66 

Phosphate of potassa 

28*40 

8*45 

Carbonate of potassa with traces of soda 

9 93 

• 

36*34 


100 94 | 100 00 


Diseased Potatoes. — Fr. Griepcnkorl(4) is of the opinion, pre- 
viously expressed by Liebig, that the principal cause of the potato- 
disease is to be sought for in the obstructed circulation of the sap, 
induced by an abnormal condition of the atmosphere ; he believes, 

(1) Ann. Ch. Pharra. LXIX, 360 and 361. 

(2) Ann. Ch. Pharm. LXX, 294. 

(3) Loc cit. p. 331 of the present Report. 

(4) Ann. Ch. Pharm. LXIX, 354. 
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however, that it is likewise dependent on the soil and mode of 
cultivation, and on the atmospheric relations of the locality(l). In 
hopes of obtaining in this direction a more satisfactory explanation 
of the disease, Griepenkerl has undertaken a comparison of the 
ashes of sound and diseased potatoes (Nos. 185 and 186, Table F.) 
Both were of one sort, and from the same field, and were examined 
(dug up ?) in the month of June. In reference to the state of the 
diseased potatoes, Griepenkerl only notes that the disease had just 
commenced, but he docs not state anything regarding the particular 
condition of the tubers, neither does he intimate whether or not he in- 
vestigated the entire tubers, or merely the diseased substance, although 
these circumstances would materially influence the results. The 
sliced and dried tubers were, without difficulty, incinerated in porce- 
lain dishes in the muffle. The healthy tubers lost “about” 78*92 
per ceift of water, the diseased “ about” 69*65 per cent. The amount 
of ash fluctuated in the “ sound and diseased potatoes,” between 
186 and 6 "00 per cent of the dried substance. From the precipitate 
produced by acetate of soda and scsquichloride of iron the phosphoric 
acid was determined as phosphate of magnesia (the precipitation of 
sesquioxide of iron having been prevented by the addition of tartaric 
acid to the hydrochloric solution). It appears from a comparison of 
the percentage-composition, that the ash of the diseased potatoes 
contains about an equal amount of phosphoric acid and potassa, and 
1*1 less of chloride of potassium, 1*18 less of magnesia and 0*83 less 
of lime ; moreover, that the ash of the former contains 1*18 more of 
sulphuric acid, 1*08 more of silicic acid and 0*55 more of sesquioxide 
of iron than the ash of the sound potatoes. Consequently, if Grie- 
penkerl -finds that the influence of the disease upon the nature of the 
mineral constituents is expressed chiefly by the smaller quantity of 
magnesia and lime, this view is not quite justified by the foregoing 
numbers. Moreover, it is evidently necessary to the success of such 
a comparison, that. the constituents of the ashes should be calculated 
for equal weights of the substance of the potato. But after all, it 
remains uncertain whether the differences exhibited are the causes or 
the consequences of the potato-rot. 

Flax. — We have published in our last Report, II, p. 327, the 
results of .the researches of Sir R. Kane on the cultivation of Bel- 
gian and Dutch flax ; we have now to report upon similar investiga- 
tions of Russian flax, which have been published by J. E. Mayer 
and J. S. Brazier(2). The specimens were grown in the maritime 


(1) Namely, that the active resistance against the external destructive causes is, 
to a certain degree, diminished by the want of the conditions necessary for the main- 
tenance and manifestation of the vital functions of plants. 

(2) Chem. Soc. Qu. J. II, 78 ; Ann. Ch. Pharm. LXXI, 314. 

VOL. 111. II 
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' ashes!* 0 provinces of Esthland, Liefland, Kurland and in the interior of 
Fin*. Lithuania. 

As to the preparation of the ash, the stalks were burned over a 
porcelain plate in the open air, and the still adhering carbon was 
destroyed by heating it to redness with protoxide of mercury in a 
platinum dish. — The Liefland flax yielded on the average 4*129, the 
Kurland, 3*G36, the Lithuanian, 2*302, and the Esthland, 4*019 per 
cent of ash of the composition given under Nos. 150 — 153 of 
Table E. 

The results thus obtained when compared with those of Kane, with 
the exception of lime and phosphoric acid, in which they pretty nearly 
coincide, present very considerable discrepancies. In the former 
the amount of soda is very much less than that of the potassa, 
whilst in the specimens investigated by Kane these constituents 
occur in nearly equal proportions. Kane, moreover, found a much 
smaller quantity of magnesia in his specimens, but more iron, and far 
more chloride of sodium than that obtained by Mayer and Brazier. 
— In the majority of Kane’s specimens the silicic acid is smaller 
than in those of Mayer and Brazier; finally, the latter chemists 
found no alumina; the former indicated as much as 7 per cent. 
Without entering into a farther comparison, the results of Mayer 
and Brazier afford additional evidence that flax is one of the most 
exhaustive crops. But as the prepared flax takes away very little 
of the mineral constituents, which remain for the most part in the 
refuse, this observation affords an important hint for improving the 
culture of flax, namely, by employing the waste of the flax as a 
manure for a subsequent crop. The soils on which the above 
samples grew were also analysed by Mayer and Brazier, -who con- 
fine themselves, however, to stating the deportment of the soils with 
solvents, together with their percentage-composition. 

The following tabular statement shows the deportment of the soils 
with solvents : 



Liefland. 

Kurland. 

Lithuania. 

Esthland. 

Soluble in \ Mineral substances . 
water. J Organic substances . 

0-086 

0-229 

l 0*170 

j 0-312 

0-153 

0-442 

0*150 

0*458 

Together 

Soluble in hydrochloric acid. 

Insoluble residue . . * . 

0*315 

7*259 

92*425 

; 0-482 

1 

1 6-917 

i 92 601 

0-595 

7-243 

92-162 

0*608 

8*712 

90*681 


99*999 

; loo-ooo 

100*000 

100001 


The elementary constituents of these soils are given in Nos. 15 — 
1 8 of Table A. The whole series of the soils is distinguished by 
abounding in alkalies, especially potassa, and in phosphates, as 
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might be expected from the ash-constituents of the corresponding 
kinds of flax. Poppy 

Poppy seed. — Sacc(l) in his investigations of poppy seeds has see ' 
also given an analysis of the ash -constituents which they contain. 
Assuming that the expressed oil contains no such constituents (an 
assumption unsupported by direct experiment, and, moreover, im- 
probable, from the fact that expressed oil commonly does contain 
mucilage, albumin, &c.), he confined his investigation to oil-cake, 
and without describing his method of incineration and analysis, pub- 
lished the results which are given in Table F, No. 193. The seeds 
yielded in the fresh state, 5*4 ; the oil-cakes, 8*6 per cent ; in the 
dry state the seeds, 7*0 ; the oil-cakc, 10*6 ; the latter treated with 
ether yielded 13*2 per cent of ash. 

Abies Pecttnata. Fir-wood. — Sacc(2) has, moreover, examined the 
ash of Abies pectinata . The wood which he made use of w r as ob- 
tained from trees of average height, grown upon calcareous soil; 
the chips from the trees which had been felled in the autumn and 
were sawn up in February were carefully mixed; they contained, as a 
mean, 38 00 per cent of water, and 0 554 per cent of a grayish- 
white ash (No. 192 in Table F). After exhaustion with a mixture 
of equal parts of hydrochloric acid and water, and washing, it left 
only 0*071 per cent of a dazzling white ash. The method of analysis 
is not described. 

Olive-tree. — A. Mu ller (3) has analysed the ashes of the leaves, 
wood and fruit, as well as the native soil of an olive-tree (Olea 
Europmi) from the neighbourhood of Nice. The incineration and 
examination of the ash were conducted essentially according to the 
method given by Erdmann; the phosphoric acid, however, was 
determined by a special method (See p. 397), and the magnesia 
and potassa were estimated by indirect determination in the solution 
from w r hieh the phosphoric acid had been separated by a salt of ses- 
quioxide of iron. The results thus obtained are given in Nos. 197 
to 199 of Table F. 

With regard to the soil, A. Muller has omitted to give any infor- 
mation respecting its physical and geological relations, its state of 
culture, and the various mechanical operations by which it was pre- 
pared for analysis; the results, therefore, are wholly destitute of 
interest. . 

wongrsby-fruits. — lit the paper quoted at p. 315, Stein(4) has 
communicated an analysis of the ash of the Wongsby-fruits (No. 203 
of Table F.) The phosphoric acid was determined according to 
lto se’s method by means of mercury. 


(2) Loc. cit. p. 327. 

(4) Also Dingl, Pol. J. CXIV, 136. 

i i 2 


(1) See p. 494. 

(3) J. Pr. Chem. XLVII, 335. 
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Hay. — In the autumn of 1847 upwards of 1000 cwts. of hay were 
burnt in a rick in the estates of the Count Wenckheim, in the 
Banat. The ash remained in the form of a vitreous mass an 
analysis by Hubcrt(l) gave the results stated in Table F, No. 202. 

Seeds of Madder. — In the analysis of the ash of the seeds of 
madder procured from Avignon, J. Schicl(2) obtained the results 
given in No. 191 of Table F ; he omits, however, to state whether 
the amount of ash was determined in the fresh or in the dried seeds. 

Fucus. — According to Malaguti, Durocher and Sarzeaud(3), 
the proportion existing between the soluble (in water ?) and insoluble 
portions of the ash in 


Fucus canaliculatus is that of 
„ veaiculosus „ 

„ serratus „ 

„ ceramoides ,, 

„ nodosus „ 

Viva compressa „ 


75 to 25 
53 : 47 

41 : 59 

35 : 65 

62 : 38 

41 : 59 


Articles of Food. Water. — Castclnau(4) has proposed to 
construct the filters in ordinary use in Paris in such a manner that 
the water shall regain the air which it has lost during the filtration. — 
Moziere(5) directs that the filter be covered with a layer of animal 
charcoal to remove the lime from water intended for domestic uses. 

With regard to the action of water upon lead, see p. 439. 

wine. — In a treatise upon the treatment of wines by Vcrgnctte- 
Lamotte, which has been reviewed by Bussy(6), the former proposes 
some improvements in the clarification of wine with isinglass. — lie 
remarks that the success of this method depends upon the combina- 
tion of the isinglass with the tannin, forming a precipitate which 
envelopes and carries down with it the suspended impurities ; he 
explains that the inutility of repeated clarifications with isinglass 
results from the circumstance that, in the later operations, this sub- 
stance finds no more tannin with which it may combine. In this 
case, and -generally, in the case of wines poor in tannin, such as 
some kinds of Burgundy, he proposes to add tannin at first, and 
recommends for this purpose in place of nut-galls or catechu, which, 
though very suitable, are far too costly, a hot infusion of grape- 
seeds, the husks of which, according to his experiments, contain 
abundance of tannin. * 

(1) J. Pr. Chera. XL VI, 212. 

(2) Ann. Ch. Pharm LXIX, 143. 

(3) Loc. cit. p. 425. 

(4) Dingl. Pol. J. CXII, 462. 

(5) J. Chim. M6d. [a] V, 65 ; Dingl. Pol. J. CXII, 438 

(6) Bull. Soc. d'Enc. 1848, 645; Monit. Industr. 1848, No. 1300; Dingl. Pol. J. 
CXI, 147. 
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Vergnette-Lamotte(l) has, moreover, studied the action of frost Wlue ' 
upon wine, which is rendered practically useful in Burgundy. When 
the atmosphere exhibits a degree of cold of, at least, — 6°, the wine 
is exposed in casks (each holding less than 100 litres) during the 
night, to a north -wind, in a place which is shaded during the day. 

Two different phenomena may then be observed. Even before the 
wine has attained a temperature of 0°, colouring matter is separated 
together with nitrogenised matters and much bitartrate of potassa, 
producing a turbidity which disappears again at the ordinary tempe- 
rature ; this precipitate is more abundant in red, light, and young 
wines than in white, strong, and old wines. The wine decanted from 
this precipitate is found by experience to have a purer flavour, to be 
hotter, and especially stronger than before, but at the same time 
remarkably inferior in bouquet. At about — 6° a crystallisation of 
shining leaflets of ice commences, which gradually form a continuous 
tissue throughout the vessel. The portion still remaining liquid is 
now' drawn off without shaking the cask before the temperature rises, 
and set aside in the cold; in from 4 to 6 w'eeks the precipitate sepa- 
rates entirely, and the wine may now be drawn off a second time. 

In an economic point of view', Vergnette show's that this process of 
freezing is only applied with advantage to wines of medium quality, 
and not to strong or light wines. 

Boussingault(2) has communicated some experiments upon this 
subject, w'hich entirely confirm the observations of Vergnette. 
Mixtures of water and alcohol containing from 13 to 15 vols. per cent 
of the latter, froze exactly like wine, whilst mixtux’es containing from 
20 to 45 per cent remained perfectly liquid. Boussingault regards 
as unfounded the view advanced by Vergnette, who considers the 
leafy crystals as a definite compound of alcohol and water not pre- 
existing in the w'ine ; Boussingault, however, also found that the 
ice formed contained alcohol. — B ussy (3) in his review of Vcrg- 
nette’s investigation, likewise refutes this opinion by the older 
observations of Gay-Lussac, who completely separated the alcohol 
from the w'ine by distillation in vacuo, as well as by means of deli- 
quescent salts. 

Schubert(4) has published some observations upon the influence 
of time upon the wine, and in order to ascertain the nature of this 
influence, has tested 67 sorts of wine from the neighbourhood of 
Wurzburg ; for the determination of the extractive matter and spirit, 
he employed the hallymeter of Fuchs, and made use of Otto's 

(1) Ann. Ch. Phys. [3] XXV, 353; J. Pr. Chem. XLVII, 176; Dingl. Pol. J. 

CXI1, 300. 

(2) Ann. Ch. Phys. [3] XXV, 363 ; Ann. Ch. Pharm. LXX, 308 ; J. Pr. Chem. 

XLVII, 181 ; Dingl. Pol. J. CXII, 306. 

(3) Moniteur Industr. 1848, No. 1297 ; Dingl. Pol. J. CXI, 229. 

(4) Loc. cit. p. 197. 
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w,ne - acetimeter to indicate the amount of acid present, which he calculates 
as tartaric acid ; the sp. gr. of each specimen was also determined. 
The amount of alcohol contained in these wines (of different localities 
and ages, some of them more than 100 years old), varied between 
107 and 5*3 per cent by weight ; the amount of extractive matter 
(with two exceptions, where it amounted to 7*2 and 9*4 per cent), 
between 4*4 and 1*1 per cent ; the acid present, between quantities 
corresponding to 1*2 and 0*4 per cent of tartaric acid. The sp. gr. 
of the various specimens lay between the extremes 1*0833 and 
0*9762. From his own investigations, compared with those of 
Fischern, ^udersdorff, Fresenius, Liebig, and Geiger, Schu- 
bert believes himself justified in inferring: 1. that the amount of 
alcohol decreases only during the period of secondary fermentation, 
t. e. during the first year, but not after longer standing, because 
(according to his new) the wood of the cask at first allows only the 
alcohol of the wine to pass more readily, but afterwards the wine, 
when it is reduced to a certain strength, passes itself ; 2. that keep- 
ing particularly favours the formation and concentration of the oenan- 
thic ether, and 3. effects the separation of the dregs; 4. that keeping 
diminishes the amount of acid in consequence of the concentration 
of the liquid, and the deposition of bitartrate of potassa. If Schu- 
bert maintains that there is a relative diminution of the acid in the 
wine, it is incumbent upon him to bring this deposition of the bitar- 
tratc of potassa into accordance with the laws of crystallisation and 
with the results of experience. lie infers moreover, 5. that the 
greater intoxicating power of new wine, or the loss of this power in 
the secondary fermentation, is “doubtless,” due to the formation of a 
more intimate chemical combination of the alcohol with water (which 
opinion, however, is not supported by any experimental results). In 
order to determine the amount of sugar present in several of the 
wines submitted to examination, Schubert has subjected the speci- 
mens to the action of yeast to produce a secondary fermentation, 
and has determined the weight of the carbonic acid evolved, how- 
ever, without drying it, and regardless of the amount which might 
be produced from the yeast, has taken it to represent the amount of 
grape-sugar. — Since it is impossible to obtain accurate results by 
this method, we pass over these experiments and the conclusions 
deduced from them. 

R. Kersting(l) has investigated the wine from the Bergstrasse of 
different years and vintage. He determined the percentage weight 
of the various constituents as follows : 1. anhydrous alcohol from the 
sp. gr. of the distillate; 2. grape-sugar, according to Trommels 
method, by means of a graduated alkaline solution of oxide of 
copper; 3. tartaric acid by adding a graduated solution of potassa 

(1) Ann. Ch. Pliarm. LXX, 250. 
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until the liquid was neutral to test-paper (the numbers refer to crys- 
tallised tartaric acid) ; 4. extractive matter and salts- from the residue 
dried at 100° after deducting the acid and sugar ; 5. the amount of 
water by difference ; 6. the sp. gr. in the usual manner (water 
= 10,000). Kersting has named the vintage and variety of the 
grape in only a few cases. He found in 100 parts of the various 
kinds. 



1 . 

2 - 

3. 1 

! 

4a 

5. 

G. 

Auerbach (Riesling) 1846 

10-66 

0-22 

0*60 

1-64 

8G-88 

9924 

»» • 

. 

it 

10-44 

016 

0*71 

1-27 

. 87*12 

9933 

(Riesling) 

. 


9-97 

0-18 

0*61 

0*93 

88*31 

991G 

. 

• 

if 

10*55 1 

0-23 

0*05 

1*16 

87*41 

9918 

. , 


1834 

905 

0-20 ! 

0*09 

1*20 

88-86 | 

9934 

(Riesling) 

. 

tf 

8*81 : 

0] ft 

0G7 

0*83 

89-51 ; 

9930 

. 

• 

ft 

8*22 | 

0-28 

0-81 

1*29 

89*40 I 

9936 


Distinction between Grape- and Apple-wine (Cyder). — Winckler(l) 
has investigated the distinctive characters of the wines obtained from 
grapes and apples. He finds that the wine from apples is distin- 
guished by the absence of bitartrate of potassa and of oenanthic acid, 
by its containing a smaller amount of alcohol, and more tannin, but 
especially, by the presence of a characteristic acid, which he regards 
as lactic acid, notwithstanding that this opinion is not confirmed by 
the degree of solubility of its salts w ith oxide of zinc, lime and mag- 
nesia. 

Spirit from the Berries of the Mountain-Ash. — Liebig(2) has ob- 
served that the juice of the berries of Sot-bus aucuparia underwent, at 
the ordinary temperature, a spontaneous vinous fermentation, which 
proceeded in a regular manner, and furnished, on distillation, about 
4 p. c. of a spirit similar to Kirschwasser, of a pure taste, and con- 
taining about 50 per cent of alcohol. lie believes that by the 
addition of the juice of these berries to potatoes, the formation of 
fusel oil may be prevented. 

Mint. — J. Itciset(3) has investigated, in a scries of experiments, 
the facts previously observed by Parmentier and Deyeux, and by 
Quevcnne and Donne, as well as by Pcligot, that when the 
milking first commences, the milk has a different composition to that 
which is subsequently drawn from the udder. The two cows which 
were made the subjects of experiment were turned out to pasture 
during the day, and shut up in the stall at night without more food. 
At each milking, the milk was fractioned off, and, as soon as drawn, 

(1) Jalirb. Pr. Pharm. XIX, 33ft. 

(2) Ann. Cli. Pharm. I.XXJ, 120. 

(3) Ann. Ch. Phys. [3] XXV, 82; Ann. Ch. Pharm. LXXI, 231 ; J. Pr. Chem. XLVI, 
500 ; Dingl. Pol. J. CXI, 390 (in abstr.) ; Froriep’s Notizen aus d. Natur- u. Heilk. 
1849, No. 197. 
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evaporated to dryness in the water-bath. No remarkable difference 
was observed when the milk was drawn at periods of two hours or 
oftener, When, however,' the milk had remained in the udder for 
four hours or longer, the solid constituents in the last portion always 
exceeded, and often very considerably, those in the first portion. 
After an interval of about twelve hours, the proportion borne by the 
dry residue of the portion first drawn, to that left by the last portion, 
was that of 100 to between 50 and 60 ; after five or six hours, of 100 
to between 56 and 81. The analysis of the Bolid constituents 
showed that the amounts of ash and of nitrogen contained in the two 
portions were virtually constant, the observed variations being due 
merely to those in the amount of butter present. The ratio of the 
butter in the last portions to that in the first, was 100 to between 
27 and 11, according as the milk was drawn every five hours or 
oftener. — This circumstance cannot be explained by the position of 
the cow’s udder, which favours the accumulation of cream upon the 
surface, because the experiments made by Iteisct upon the milk of 
women exhibit variations in the same direction, though within far 
narrower limits. — Incidentally to these inquiries, Reiset remarked 
that the milk of cows is always richest immediately after food has 
be6n taken, and that from this time, its solid matter decreases, lie 
likewise controlled the results of Bound’s lactoscopc, which do not 
testify in favour of the accuracy of the instrument. — In order to 
exhibit the great practical importance of his observations, Reiset 
states that the milk which he examined gave, in all, 4’5 per cent of 
marketable butter, whilst, by fractional milking, from 6*6 to 8’4 per 
cent might have been obtained from the last portions. 

Lignac(l) has made known a process for the preservation of 
milk, with a view to its transportation to a distance. He evaporates 
the milk (with the addition of 75 grins, of sugar to every litre), in a 
water-bath, to -4 of its original volume, and seals up the evaporated 
mass in tin cases. When required for use, the mass is heated to 
boiling with four times its weight of water. — According to Payen(2), 
milk thus preserved can scarcely be distinguished, in tea,' coffee, &c., 
from fresh milk which has been boiled and sweetened. 

F. Louis(3) has taken out a patent in England for two methods of 
effecting the same object. One of these is essentially the same as the 
foregoing, except that the milk is evaporated farther, and dried up to 
a solid mass. According to the second method, the milk is coagu- 
lated by an acid, the curd washed, pressed, and, after addition of 

(1) Compt. Rend. XXIX, 144 ; Instit. 1849, 249; J. Tharm. [3] XVI, 214; Dingl 
Pol. J. CX1I1, 454. For the description of his apparatus, patented in England, see 
llingl. Pol. J. CVIII, 363. 

(2) Compt. Rend. XXIX, 495 ; Monit. Industr. 1849, No. 1397 ; Dingl. Pol. J. 
CXV, 71. 

(3) Chem. Ga z. 1849, 48. 
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very little bicarbonate of soda, mixed with the whey evaporated to 
dryness. 

Bcthel(l) proposes to preserve the milk by boiling it, and after- 
wards impregnating it with carbonic acid by means of a forcing- 
pump. 

With regard- to the determination of milk-sugar in milk, see 
pp. 86 and 421. 

Wheat and wheaten Bran. — E. Peligot(2) has made several de- 
terminations of the proximate constituents of wheat ; these determi- 
nations have been effected (unless otherwise stated) on, in all, 14 
specimens of wheat produced from various countries. 

The water amounted, as a minimum, to 13’2 ; as a niaximum, to 
15*2 ; and, on an average, to 14' 1 per cent. Hence it is very constant. 
The inorganic salts varied (in 7 determinations) from 1*4 to 1*9 per 
cent, amounting on an average, to l - 7 per cent. — Peligot designates 
by the name of cellulose that substance which remains behind after 
twenty-four hours’ digestion with sulphuric acid (containing 6 equivs. 
water) at a temperature of 100°, washing with water, solution of potassa, 
alcohol and ether, and drying the undissolved portion. This substance* 
is stated to exhibit its cellular structure unchanged under the micros- 
cope ; its quantity varied, in five determinations, from 1*4 to 2*3, the 
mean being 1 - 4G per cent. — Anhydrous ether extracted from the per- 
fectly. dry wheat 1*0 to 19, as a mean 1*3 of fatty matter, Peligot 
states that he has observed a striking influence exerted by this fat in 
the preparation of glutin (by washing the dough); the wheat freed from 
fat, forms, in this operation, an emulsion, in which the glutinous por- 
tion is incapable of acquiring coherence ; the presence of too large a 
quantity of fat in the meal likewise prevents the formation of coherent 
glutin, and therefore, of a fine dough ; the sifting off the bran is 
said to have for its object, not only the separation of the cellulose, 
but likewise of the excess of fatty matter. — The amount of glutin 
(albuminous portion insoluble in Water) is calculated from that of the 
nitrogen, and was found to coincide with the result of the determi- 
nation by kneading. It exhibited greater variations than the other 
constituents, namely, from 8*1 to 19 - 8 per cent (mean 12 5 per cent). 
— In the aqueous solution evaporated to dryness, Peligot deter- 
mined the nitrogen, deducted the albumin thence calculated (1*4 to 
2*4, as a mean 1*7 per cent) and considered the remainder, in which 
he found no sugar, as dextrin. This last varied between 5*9 and 
10*5, amounting, as a mean, to 7’25 per cent. — After Peligot had 
endeavoured, without success, to determine the starch in the wheat 
exhausted with alcohol and ether, sometimes by treatment with 


(1) Chem. Gaz. 1849, 326. 

(2) Ann. Ch. l‘hys. [3] XXIX, 5 ; J. Cliim. Med. [3] V, 361 ; Compt. Rend. XXVIII, 
182 ; Instit. 1819, 42 ; Dingl. Pol. J. CXI, 446. 
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dilute sulphuric acid* and sometimes with diastase, he preferred to 
calculate it from the loss in 100 parts. This method presupposes a 
"knowledge of the weight of all the other constituents, which, however, 
were only determined in three cases, where the starch amounted to 
57*9, 54*4 and 59*7 per cent. In the other cases, sometimes the 
cellulose, sometimes the ashes, and sometimes both, are left unde- 
termined, in consequence of which, numbers, even as high as 60*7 
per cent, were obtained for the starch. — From the bran, Peligot (in 
four analyses) obtained from 7 to 9*3, as a mean 8*0 per cent of 
cellulose. 

E. Millon(l) has likewise endeavoured to determine the amount of 
cellulose in' wheat, with especial reference to the separation of the 
bran. Whilst Boussingault fixes the amouut of cellulose in wheat 
at 7*5 per cent, Millon, whose result coincides with that of Peligot, 
only finds between 1*25 and 2*38 per cent. — Millon succeeded in 
extracting considerable quantities of glutinous substances from the 
bran with acetic acid and alcohol; he found in 300 parts, starch, 
dextrin and sugar 50*0; sugar 1*0, glutin 14*9, fat 3*6, cellulose 9*7, 
salts 5*7, water 13*9, the remaining 1*2 per cent consists, according 
to Millon, of adhering resinous and odorous matters. In an ab- 
stract^) published before the rest of tbe investigation, he gave 53*0 
per cent of starch, dextrin and sugar, and 0*5 per cent of salts, with 
the same numbers which were given afterwards for the other sub- 
stances, and considered the 3'4 per cent still wanting, as incrusting 
and odorous matters ; in another statement(3) published soon after 
the preceding, he gave 5*0 per cent as the amount of salts. 

Millon is of opinion that the nutritive power of the wheat (as 
Fiirstenberg has already shown) is diminished by the separation of 
the bran in greater proportion than it is increased by the removal of 
the cellulose, whence it becomes a point of economy entirely to omit 
the process of sifting, lie defends this opinion (which is not acquiesced 
in by Peligot) (4), but without bringing forward any important 
original views. 

Testing of Wheatcn Flour. — Le Canu(5) has indicated methods for 
the detection of the adulterations of wheaten-meal. — The recognition 
■of potato-starch depends upon the process of washing recommended 
by Boland, and upon the observation of Paycn, that wheat- and 
potato-starch exhibit different reactions with solution of potassa. 
After washing the glutin from the dough prepared with the meal 
under examination, the milky liquid is poured through a silk sieve 


(1) Ann. Ch. Pliys. [3] XXVI, 5 ; J. Pr. Chem. XLVJI, 1G7 (in abstr.) 

(2) Compt. Rend. XXVIII, 37 ; Instit. 1849, 28 ; Dingl. Pol. J. CXI, 386. 

(3) Compt. Rend. XXVIII, 264 ; Dingl. Pol. J. CXII, 142. 

(4) See p. 489. 

(3) J. Pharm. [3] XV, 241 ; Dingl. Pol. J. CX111, 35. 
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into a conical pointed glass, and allowed to stand for some time. The T ^p”f e ,| f 
potato-starch subsides first, and is thus concentrated in the point of flour, 
the vessel; the water and the upper layer being poured off, the 
remainder is placed in a watch-glass, covered with 30 parts of so- 
lution of potassa of I 1 2 75 per cent, and examined under the micro- 
scope. The granules of potato-starch swell to 6 times their volume, 
and form a jelly, whilst the wheaten starch remains unaltered. . 

The method proposed by Le Canu for detecting admixtures of 
the flour of the leguminosa; is not a formal method of testing, but 
merely a qualitative chemical analysis for legumin, combined with a 
microscopic investigation of the very indefinite appearances of the 
starch and cellular tissue of the leguminosoe. 

Cbicory.cofTee. — A. Chevallier(l) makes use of the property 
possessed by the seeds of wheat and the leguminoste, as well as by 
bread and acorns, of striking a blue colour with iodine, in conse- 
quence of the starch which they contain, for the detection of fraudu- 
lent additions of these substances to chicory-coffee ; he likewise 
recommends for the same purpose the reaction of the decoctions of 
acorns and leguminous plants with sulphate of sesquioxide of iron, 
with which they produce a black precipitate. 

sugar-reflninff. — As early as the year 1810 Proust recommended 
the employment of sulphite of lime to prevent the fermentation which 
so rapidly takes place in the juice of the sugar-cane ; in 1829 
Dub run fau t took out a patent for the. sulphurisation of the juice of 
beetroot previously to its purification, by the addition of sulphurous 
acid or of its acid salts; a similar patent was taken out by Stolle in 
1838, to dispense with bone-charcoal in the sugar-refineries, by 
employing bisulphite of lime, the addition of which, however, must be 
preceded by the usual purification w'ith hydrate of lime. — More re- 
cently, Melsens(2) has resumed the investigation of this subject, 
lie started with the principle that the great loss in the sugar-manufac- 
ttire is only to be avoided by the introduction of a substance which shall 
prevent the conversion of the albuminous matters of the juice into 
ferments, and thus render the fermentation of the juice impossible. Of 
the substances which may be employed for this purpose, bisulphite of 
lime appears to him the most appropriate# He therefore instituted a 
series of experiments upon its practical application. The propositions 
which Mel sens has based upon these experiments have been intrq- 
duced into the world by Dumas (and subsequently by the Minister 
Lanjuinais) in such a manner as to allow us to expect a radical 
reform in the existing process, and a consequent increase of the pro- 
duce, on which account, these statements created such unusual sen- 


(1) J. Pharm. [3] XVI, 50; J. Cbim. Med. 1849, 276; Dingl. Pol. J. CXII, 387. 

(2) Ann. Cli. Pbys. [3] XXVII, 273; Rev. Seicntif. Industr. XXXVI, 276 ; J. Pr. 
Chcm. XLIX, 76; Dingl. Pol. J. CXIV, 375, 111 ; Ann. Ch. Pharm. LXX1I, 101. 
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remung. 8a tion until the details of the process were published. — The following 
are' the most important of Melsens* results ». 

The bisulphite of lime produces scarcely any, or no change, in 
cane-sugar, when in contact with the air, if it be not added in larger 
quantity than is necessary to prevent the production of a ferment ; 
an excess of bisulphite, however, affects the sugar, especially on 
ebullition. The sulphuric acid produced by oxidation of the sul- 
phurous'acid is rendered harmless, since it immediately enters into 
combination with lime. At a temperature of 100°, bisulphite of 
lime separates albumin and casein almost entirely from yolk of egg, 
milk and blood ; if sugar be dissolved in these liquids, about 93 per 
cent may be extracted unchanged from the filtrate. The bisulphite 
of lime therefore acts, not only by preventing the fermentation, but 
also as a powerful purifier. — The colouring matters existing in the 
juice of the beetroot and sugar-cane are masked, but not fully de- 
stroyed, by this salt ; it entirely and permanently prevents, however, 
the coloration of the juices of these plants by exposure to the air. 
With regard to the mode in which the bisulphite should be employed, 
Melsens found that the juice of the crushed sugar-cane, immediately 
mixed with 1 per cent of a solution of the lime-salt of 10° B., purified 
by boiling, and filtered, furnished, by gradual crystallisation, large 
hard crystals of sugar-candy with the slightest traces of decomposed 
sugar. Sugar-canes of different kinds, and degrees of maturity, even 
when partly exhausted, and afterwards washed with a weak solution 
of this salt, behaved in the same manner. Melsens believes, that 
since, in the application of his method, no fear of fermentation need 
be entertained, the evaporation of the saccharine liquid by artificial 
heat may be replaced by a process of graduation by the heat of the 
sun. — In beetroot, there were much greater difficulties to contend 
with, especially since the evil consequences of the presence of a large 
amount of salts cannot be avoided by Melsens* process; the 
inventor, however, believes that an addition of bisulphite of lime to 
the expressed marc will ensure a complete exhaustion by means of 
systematic washing ; he proposes to increase the nutritive power of 
the exhausted residue by mixing it (previously to its use as food) 
with molasses, and thus to restore the salts of the latter to the soil in 
the excrements of the animals. Melsens believes, that by the 
addition of bisulphite of lime to the crushed beet, and washing with 
a solution of this salt, the molasses produced may be so far dimi- 
nished that, probably, only -rV of crystallisable sugar will be lost in 
the refining ; and that, at all events, 8 per cent of " bonne qua- 
trieme” would be gained. He thinks, lastly, that if advantage be 
taken of the purifying properties of the bisulphite of lime, the em- 
ployment of bone-black (except for the whitest kinds of sugar) 
may be omitted ; (it is well known that the price of the sugar 
depends chiefly upon the bone-black.) In several experiments. 
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crushed beet, treated according to his method, furnished, by gradual 
evaporation, a moist crystalline mass, which gave the same quantity 
of cane-sugar as indicated in the juice, when examined by the 
polarising apparatus. This was the case with beetroot, differing in 
age, colour, ripeness and soundness, but the products were never so 
fine as those obtained from the sugar-cane. All the experiments of 
Mclsens were conducted in the laboratory, and therefore, on the 
small scale. On this account he * refrains from laying down for the 
manufacturers any definite plan of operation, and only states deci- 
sively, that the addition of bisulphite of lime must precede all the 
other operations upon the crushed beet, and that the disadvantages 
of the process of the so-called gradual crystallisation,* which was 
given up long ago, may, by the addition of this substance, be 
avoided, and the process in question, on account of its many advan- 
tages, again be brought into use. The anticipated cheapness and 
simplicity of this process, lose somewhat, however, from two circum- 
stances which Mclsens has by no means under-valued. In the first 
place, the sugar thus prepared retains a sulphurous taste, from which 
it can be freed only by long washing (which occasions a loss of 
10 per cent), or else by a protracted exposure of the powdered lffaf to 
the air, or to an atmosphere of ammonia (which is stated*to confer a 
flavour of vanilla). Secondly, it is questionable whether the residue 
of the beet, after treatment with sulphite of lime, is still fit for food. 
According to Melsens* experience in the refinery of Claes, at 
Lembecq, where sulphurous acid is employed, it appears that the 
exhausted beet, which has thus been treated, may be eaten by 
animals. 

Stolle, in a separate treatise, has laid claim to priority in the 
invention of the process proposed by Melsens. — Payen(l) confirms 
the statement, that the crystallised product, and also the molasses 
obtained by the process of Melsens are nearly colourless, but adds, 
that this want of colour is by no means to be regarded as an indica- 
tion of purity. He found, indeed, that the crystals contained certain 
viscous nitrogenised matters, together with a substance, which, under 
the influence of the atmosphere and of ti’aces of ammonia, assumed, 
first a rose, and afterwards a wine-red tint. - In 1000 parts of the juice 
of beetroot, it is said that there are 50 parts of foreign matters to be 
separated ; when lime and bone-black are employed, at most, 20 
parts of these foreign matters remain, in Melsens’ process (according to 
Pay on’ s experiments, which were not more precisely stated) 45 parts 
are left behind. It hence appears, in Payen’s opinion, advisable to 
retain the bone-black, and perhaps also the purification with lime, 
although the advantage of the method proposed by Melsens for 
preventing the fermentation, cannot be disputed. 


(1) Monit. Iudustr. 1850, 1415; Dingl. Pol. J. CXV, 212. 
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Liidersdorff (1) believes, that for the treatment of the juice of 
beet, any acid is preferable to sulphurous acid, or its acid salts, if it 
can afterwards be more easily removed than this acid. Since, accord- 
ing to his view, the juice of beetroot contains some substances which 
are only to be separated by acids, and others only by alkalies, he 
proposes, to mix the juice first with sulphuric acid, to separate the 
milky liquid by decantation (which cannot be effected in less than 
twelve hours, even with the help of an addition of plastic clay, which 
Liidersdorff recommends), and afterwards to purify by means of 
lime. It will be seen, that this process docs not differ essentially 
from that of Achard and Kodwciss. 

Scoffern(2) states, that the process of purification mentioned in 
the Annual Report for 1817 and 1848, II, p. 344 has been put to 
the test during twelve months on the large scale, and not only effects 
a saving of time and labour, but allows of the purification of the 
crudest products, and renders the use of bone-black unnecessary. 

With regard to saccharimetry, see pp. 85 and 419. 

Potato-Disease. — Lelieur(3) believes that the diminution and 
exhaustion of the tubers by the growth of many shoots during the 
periad of their laying in store, are the causes of the potato-disease. 
With regaffl to his process for ensuring the healthy growth of these 
plants, we must refer to the original treatise. 

Respecting the potato-disease, see also p. 480. 

i*opi»y-secas. — Sacc(4) has communicated an extended analysis of 
the seeds of the white poppy ( Pavot blunc, var. a yeux ouverts) from a 
brown clayey calcareous soil, 90 meters above the level of the Lake of 
Geneva. The seeds were very clean and white, and were obtained from 
a thriving crop of the year 1838. The examination was divided into 
the estimation of the proximate organic constituents, the ultimate 
analysis of the seeds, and the analysis of their ashes. — Since, frbm 
their toughness, the seeds could not be finely pulverised, Sacc found 
it better to express the oil ; this was effected in a wedge-press with 
24 kilogrms. of substance, the first time in the cold, the second time 
with water of 30°; . He thus obtained 43*75 per cent of oil, 53*22 of 
oil-cake,' and 3*03 of water as loss. 100 parts of the oil-cake thus 
obtained^ when dried at 100° in a stream of carbonic acid (to avoid 
the oxidation of the oil which it still presents) gave 84*0 of dry 
substance ; in this process, a small indeterminable quantity of a sub- 
stance possessing a faint odour was volatilised, together with the 
water. When exhausted with ether, the dried oil-cake left 76*24 per 
cent of residue; from the ethereal solution 17*31 of fat was ob- 


(1) Dingl. Pol. J. CXIV, 145. 

(2) Chem. Gaz. 1849, 403 ; Instit. 1849, 310. 

(3) Conipt. Rend. XXVIII, 263 ; Dingl. Pol. J. CXII, 386. 

(4) Ann. Ch. Ptays. [3] XXVII, 473 ; J. Pr. Chem. XLIX, 296. 
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tained; Sacc considers the 6*45 parts of dry oil-cake still wanting, 
as volatile oil, without explaining how this can exist in the oil-cake 
after drying at 100°. — In the ethereal solution, Sacc sought in vain 
for the organic bases contained in opium. The residue left # after 
treating the oil-cake with ether, contains, according to Sacc, a 
pectin-coinpound similar to bassorin, woody fibre, casein, and 
albumin. He endeavoured to estimate these by dissolving the 
pectin-compound out of the oil-cake by digestion with very dilute 
sulphuric acid, extracting the fat and the protein-compounds from 
the residue by means of a weak solution of soda, and calculating the 
residue as woody fibre. Disregarding the hygroscopic moisture, 
which amounted to 3*03 per cent (Sacc here leaves out of con- 
sideration the water remaining behind in the oil-cake,), the poppy- 
seeds contain 45*1 1GG per cent of fatty oil, directly determined, 
9*4979 of fatty oil together with colouring and odorous matters, ex- 
tracted by ether, 3*545 of volatile matter, 23 *2636 of pectin-com- 
pounds, 12*0448 of protein-compounds, 5*9321 of woody fibre. In 
spite of the four places of decimals calculated by Sacc, these deter- 
minations must necessarily be only approximative. 

Sacc moreover determined the ultimate composition of the seeds, 
the oil-cake and oil ; he dried these substances at 100° fti a stream 
of carbonic acid. The seeds thus lost 0*80 per cent of water, to 
expel which it was necessary to dry them during fourteen days. By 
combustion of the dried substance with chromate of lead, estimation 
of the nitrogen by Will and Yarrent rapp’s method, and deter- 
mination of the ash as usual, he obtained the following results ; for 
the seeds (1), for the oil-cake (II), for the same after exhausting with 
ether (III), and for the oil filtered with exclusion of air (IV). 



I. 

II. 

in. 

IV. 

Carbon 

62*23 

4/ */4 

42-27 

76*63 

Hydrogen 

9*20 

6*76 

604 

11*63 

Nitrogen . 

3-59 

5-97 

7*61 

— 

Oxygen and loss 

17*97 

28*94 

30*85 

11*74 

Ash 

7*00 

10*59 

13*20 

— 


Respecting the composition of the ash of poppy-seeds, see p. 483. 

Sacc has endeavoured, from the estimation of the proximate 
constituents and the determination of their ultimate composition, to 
infer the ultimate composition of the seeds and of the oil-cake, and 
compared the results of this calculation with those given in I, II, and 
III. He here forgets, however, that the estimation of the proximate 
constituents gives no satisfactory account of the deficiency of more 
than 3 per cent, which he ascribes to some hypothetical volatile 
odorous substance, moreover, that the other substances were not 
weighed in the pure state, that they still retained part of the ashes of 
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the seeds, and, in short, that he is not in possession of accurate data 
for such a calculation. Nothing, therefore, can be less surprising, 
than that great discrepancies should be perceived, to the extent of 
several per cent, between the calculated results and those obtained 
by experiment. Thus, for example, the amount of nitrogen found in 
the seeds was 3*59, that calculated, only 1*72 per cent ; the oil-cake 
exhibits similar deviations. Sacc sees in this difference a confirma- 
tion of the view, that the nitrogen exists in poppy-seeds, not only in 
the form of protein-compounds, but also of ammonia and amidogen- 
compounds, and finds another support for this view in the circum- 
stance that the poppy-seeds evolve ammonia when triturated with 
caustic soda. 

oti-cakc as Food for Cattle. — A circumstance known by experience 
to all agriculturists, is the excessive variation in the nutritive power of 
different specimens of oil-cake from the same kind of seed. T. Way(l) 
has therefore performed a series of chemical analyses to determine 
the question, whether this difference in value depends upon chemical 
causes, upon different amounts of albuminous substances, upon the 
presence of different quantities of water or sand, or lastly, upon other 
conditions, such as easy and difficult digestibility, and the like. The 
examination extends to the amount of water, of ash, of albuminous 
substances and fat. The amount of nitrogen (determined by Will 
and Varrentrapp’s process) is taken as the measure of the albu- 
minous substances ; the fat was determined by exhausting with ether. 
In thirty-three experiments with different linseed-oil cakes (Table M, 
Nos. 1 to 33 inclusive), the amount of albuminous substances varied 
from less than 25 to above 36 per cent ; in twenty-one experiments, 
it varied between 28'3 and 31 ’5. The amount of these constituents 
does not vary, as the oil certainly docs, according to the origin of the 
material. If we look back to the composition of the seeds (Nos. 31 
to 4-0 inclusive. Table M), differences are observed in the amount of 
nitrogen, which perfectly correspond to those in the oil-cake; the 
results of Way's experiments farther showed, that the predominating 
opinion respecting a fraudulent addition of sand, &c., has no foun- 
dation. The oil-cake from rape-seed appears to be richer in nitrogen, 
which, however, does not depend upon the greater abundance of this 
substance in the rape-seed (No. 43 of Table M). 

Various kinds of Food for Cattle. — Estimations similar to the 
above, in peas and beans (Nos. 44 to 49 inclusive), have been con- 
ducted under Way’s direction, by Ward and Eggar, (Nos. 50 to 55 
inclusive, of Table M). Their results confirm the close correspondence 
in the composition of the two seeds, as well as their high nutritive 
power. 


(1) Journal of the Royal Agricult. Soc. of England, X, Part 2. 



TABLE M. 


Numbers 

corre- 

sponding 

to 

Table E. 


It 

Nitrogen 
per cent. 

i the fresl 

Fat 

per cent. 

i subs tan ( 

Ash 

per cent 

:e. 

Water 
per cent. 


r 

LINS BED OIL- CASKS. 






♦ 




France 



No 

. 1 

4-58 

9*77 

21*62 

6*96 



♦* • • • 




2 

3-98 

7*45 

22*66 

7*48 



M from Dunkirk 




3 

4*63 

10*12 

8 72 

7*20 



m from Treport 




4 

4*72 

10 16 

7*61 

7*32 



•i from Bordeaux 




5 

4*61 

9*99 

8*08 

8*16 



„ from Marseilles . 




6 

4*59 

9*07 

802 

7*50 



■»» »# *> 




7 

4*96 

8*40 

7*25 

7 85 







8 

5-72 

7*89 

7*66 

8*31 



American . 




9 

4*58 

13*04 

6*49 

7*63 



M ♦ * • 




10 

4* 10 

13*57 

7*56 

9*51 


145 

99 • 




11 

5*25 

10*71 

5*76 

6*56 


146 

t* • • • 




12 

4*63 

11*49 

5*67 

7*53 



*# • 




13 

4*91 

7*45 

6*04 

8*81 



l» • • • 




14 

4*85 

11-51 

7* 15 

7*06 



,, New Orleans 



99 

15 

4*86 

12*11 

5 78 

609 



English 




1(5 

3*92 

16*55 

6*18 

8*23 



»» • • • 




17 

4*23 

13*43 

6*92 

8*66 



i» • • * 




18 

4*99 

1388 

6*90 

8*83 • 



• • • 




19 

5*08 

13*34 

8*04 

9*38 



»» • • * 




20 

4' 90 

14*33 

7 54 

8*10 



»> • • • 




21 

4*51 

10*05 

6*94 

9 25 



»» ... 




*>•> 

3*93 

10*10 

5*45 

10 26 



M from Russian seed 




23 

4*29 

11*28 

9 63 

7*20. 



»» • • • 



99 

24 

4*62 

15*32 

6 04 

7*51 


147 

Russian 




25 

5-00 

11*83 

8*67 

8*84 


148 

II • « • 




2(5 

5*28 

11*89 

6*21 

8*92 



German 




27 

4 84 

10*02 

9 05 

7 54 



»» • • • 




28 

4*85 

8*58 

8*54 

8-11 



Dutch 




29 

4 '26 

10 33 

11*11 

8*29 



Italian, from Genoa 




30 

4*82 

12*34 

8*37 

8*77 

> ■< 


•* »* ii 




31 

5*35 

11*32 

6 74 

9*29 

i 


Sicilian « . . 




32 

4:40 

6 60 

8 53 

8*97 



i> • • • 



99 

33 

5*04 

7*00 

7*51 

9 96 



LINSEED. 





1 






From Riga 




34 

3*60 

34-70 

5*25 

9 45 



From Mcmel 




35 

3 33 

36*00 

3 50 

! 8*74 



From the Black Sea 




3(5 

3*31 

38*42 

5*64 

10*12 



English of 1847 



99 

37 

4 60 

36*06 

2*68 

12*33 



99 99 99 - 



M 

38 

5*28 

32 77 

3*30 

11 00 



99 »» »• • 



II 

39 

4*25 

33*50 

4 08 

10*58 



99 99 1^48 



99 

40 

4 29 • 

38*11 

4*03 

8*57 



RAPE OIL-CAKES. 









144 

U nknown . • 

# 

. 

99 

41 

5*23 

1 1*63 

5*70 

7*06 



ii • 


- 

99 

42 

5 58 

10*62 

10*41 

6*62 



RAPE-SEED. 











Dwarf rape 

. 

. 

99 

43 

4 21 

37*84 

3*31 

6 44 



PEAS. 











White peas 

# 


99 * 

44 

3*98 





13*60 



Produce thereof on clayey soil 

. 


9 9 

45 

3*57 

101 


15*40 



„ „ sandy soil 



99 

4(5 

2*97 

— 

— 

13*00 


» 

Grey peas 



99 

47 

3*08 

1*56 

— 

14 60 



Produce thereof on clayey soil 

. 


99 

48 

3*47 

1 *54 

— 

16*60 



99 99 99 sandy soil 

• 


99 

49 

3*28 

1*04 

— 

16*40 



BEANS. 











Heligoland or tick-beans 



99 

50 

3*57 

1 15 

. 

13*20* 



Produce thereof on clayey soil 

. 


11 

51 

2 81 

1*25 

— 

14*20 



99 ,p 9 , sandy soil 

. 


II 

52 

340 

1*53 

— 

15*80 



Mazagan beans 



99 

53 

2 3(5 

1*47 

— 

17*00 



Produce thereof on clayey soil 

. 


99 

54 

3*19 

— 

— 

11*00 



»» ,, „ sandy soil 



II 

55 

3*49 

1*71 

— 

16 50 


* 

Clover-hay . « 



• » 

56 

1*87 

— 

— 

15*60 

£? 


Wheat-chaff 

. 


99 

57 

0*68 

— 



12*90 

.2 


Potatoes 

. 


99 

68 

0 34 

— 

— 

75 80 

S " 


Sweet turnips 

. 


If 

59 

0*23 

— 

— 

83*00 

g 


Beet 

• 


99 

60 . 

0*28 

— 

— 

87*25 

A 


Red turnips 

• 


99 

61 

0*18 

— 

— 

83*90 



Yellow turnips 

• 


99 

62 

0*15 

— 

— 

87*60 
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TABLE N. 


Articles of food. 


Water 
P* c. 


Asli of the 
substance 


nor- 

mal 


dry 


P* c. 


Nitrogen in the 
substance 


nor- 

mal 


dry 


free 

from 

ash 


P- c - 


Fat in the 
substance 


nor- 

mal 


dry 


P* c * 



Kinds of fodder. 


llay from St. Gilles (saline soil) 

„ „ Orange, May (no saline soil) 

„ ,, „ July (no saline soil) 

»» ,, ,, October (saline soil) 

Straw (from a saline soil) 

,, (from an ordinary soil) 


Water 
P- c. 

Ash p. c. 
in the 

Nitrogen 
p. c. in the 

A 

Chloride of 
sodium. 

r 

nor- 

trial 

dry 

nor- 

mal 

dry 

^ J 

p. c. 
in the 
ash. 

p. c. in 
the dry 
suUStance. 

substance. 

substance. 

13-00 

7-99 

919 

1*49 

1*73 

32*80 

3*02 

1305 

8-44 

9-71 

1*39 

1*19 

14*93 

1*45 

13-08 

8-57 

9*80 

1*49 

1*72 

15*82 

1*50 

14-00 

8-29 

9*05 

1*70 

1*98 

12*74 

1*23 

11-00 

0-09 

0*8f> 

— 

— 

14*59 

1*00 

1000 

3-99 

4*44 

— 

— 

14 18 

0*03 
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TABLE O 


Origin of the Coals. 

Numbers. 

100 parts by weight of the di 

contain : 

y Aiel. 

leave : 

Specific gravity. 

Car- 

bon. 

Hydro- 

gen. 

Nitro- 

gen. 

Sul- 

phur. 

Oxy- 

gen. 

Ash. 

Coke. 

WELSH COALS. 












Thom a *8 Merthyr 



1 

IMP 12 

4*33 

1*00 

0*85 

2* 02 

T68 

80-53 

T30 

Nixon’s Merthyr 



2 

90-27 

4*12 

0 03 

1*20 

2*53 

T25 

70*11 

1*31 

Hill’s Plymouth Works 



3 

88-40 

4-00 

0*40 

0*84 

3-82 

2*39 

82 25 

1*35 

Aberdure and Co.'s Merthyr 



4 

88-28 

4*24 

1*06 

0*01 

1 65 

3 ’20 

85*83 

1 31 

Gadley Nine-feet Scum 



5 

80-18 

4*31 

1*00 

0*87 

2*21 

5*34 

8654 

T33 

Neuth Abbey 



6 

80 04 

5*05 

1*07 

1*60 

— 

3*55 

01*42 

1 31 

Gadlev Four- feet Seuxn 



7 

88-30 

4*70 

0*88 

1*21 

• 

4*88 

88*23 

1-32 

Llynvi 



8 

87-18 

5*06 

0*80 

1*33 

2-53 

3*04 

72 04 

1*28 

Rock Vawr . 



9 

77-08 

4-30* 

0*57 

0*06 

8*55 

7*55 

62*50 

1*29 

LANCASHIRE COALS. 












Balcarres Arley 

• 


10 

83-34 

5*24 

0-98 

1*05 

5 87 

3*42 

02*80 

1*20 

Blackley Ilurst 



11 

8201 

5*55 

1*08 

1*43 

5* 28 

4*05 

57*84 

1 *20 

Blackbrook Little Pelf 



12 

82-70 

5*55 

1*48 

1*07 

4*80 

4*31 

58*48 

1-20 

Kushv Park Mine 



13 

7c'70 

5*23 

1*32 

1*01 

8*90 

5*69 

50*00 

T28 

Black brook Rushy Park 



14 

81-10 

5*00 

1 *35 

1*02 

7*20 

2 08 

58*10 

1*27 

Johnson and Wirthizigton's Rushy Park 

ir» 

70*30 

5*15 

1*21 

2 71 

9*24 

210 

57*52 

1*28 

Lntfak Kushv Park . 



10 

80*47 

5*72 

1*27 

1*30 

8*33 

2*82 

50*26 

1*35 

1> altar res Haigh Yard 



17 

82 20 

5*47 

1*25 

1*48 

5*04 

300 

00*09 

1*28 

Wigan, cannel coal 



18 

70-23 

008 

1-18 

1*43 

7*24 

4*84 

00*33 

1 23 

Balcarres Lindsay . 



lb 

8300 

5 00 

1*40 

1*31 

5 53 

2*00 

57*85 

1 *20 

Hal carres Five Keet 

. 


20 

74-21 

5 03 

0*77 

2*00 

8 09 

0 21 

55*90 

1 *26 

Johnson and Wirthington’s Sir John 


21 

72-80 

4*08 

1*07 

1 54 

8*15 

11-40 

50*15 

T31 

NKWrAHTI.E COAl.S. 












Andrew’s House, Tan lid 




83-38 

5*31 

1*20 

1 *32 

4 39 

2*14 

05*13 

1 20 

Newcastle Hartley 



23 

81 81 

5 50 

1*28 

TOO 

2*58 

7*14 

04*01 

1 20 

Medley's Hartley 



24 

80-20 

3*2 •< 

1*10 

1 ’78 

2 40 

0*12 

72*31 

1*31 

Bate’s West Hartley 



23 

80*01 

5*20 

1*52 

1 85 

0*51 

4 25 

— 

2 25 

Buddie’s West Hartley 



20 

SO 73 

5 04 

1*40 

1*04 

7*80 

3\*'5 


1*23 

Hastings Hartley 



27 

82*24 

5*42 

1*01 

1 *35‘ 

6 44 

2 94 

35*00? 

1 *25 

Carr’s Hartley 



28 

70 S3 

5- 11 

1*17 

0*82 

7*80 

5-21 

00*03 

1 25 

Davison’s West IFartley 



20 

83 20 

5*31 

1*72 

1 *38 

2*50 

5*84 

50*40 

1*25 

North Percy, Hartley 



30 

80 03 

5 08 

0*08 

0*78 

0*91 

3*22 

57*18 

1 *25 

Huswell Coal Company’s steamboat 











Wall send 



31 

83-71 

5*50 

1-00 

T21 

2 79 

5*93 

01*38 

1*27 

Perwentwater’s Hartley 



32 

78-01 

4-74 

1*84 

1 *37 

10*31 

3*73 

54*83 < 

T20 

Original Hartley 



33 

81-18 

5*50 

0*72 

1*44 

8*03 

307 

58*22 

1 25 

Cuwpen and Sidney, Hartley 



34 

82 20 

5*10 

1*00 

0*71 

707 

2*33 

58*50 

1*20 

SCOTCH COALS. 








i 




Welle wood 



35 

81-30 

0*28 

1*53 

1 57 

6-37 

2*89 

59 15 

1*27 

Kglint.on 



30 

80 08 

0 50 

1 *35 

1 -38 

8*0 •» 

2*44 

54*94 

1 *25 

Stuvely 



37 

70-83 

4*84 

1*23 

0-72 

1*06 

2*40 

57*80 

1*27 

FOREIGN COALS. 





• 







Conception Bay, Chili 



38 

70-53 

5 70 

0*05 

T98 

13*24 

7*52 

43 03 

1*29 

Sidney, New South Wales . 



30 

82 30 

5*32 

1*23 

0/0 

8 32 

2*04 

— 



Port Famine 



40 

04*18 

5*33 

0*50 

T03 

22*75 

0*21 

— 



Chirique 



41 

38 08 

4-0 1 

0-58 

0*14 1 

13*38 

30 91 

— 



Laredo Bay . 



42 

58-67 

5 52 

0*71 

1*14 

17-33 

10*03 

— 


Landy Bay, 1,, Patagonian 



43 

02-25 

5*05 

0*63 

1*13 

17-54 

13*40 

— 

— 




44 

50*03 

5*08 

0*04 

0*00 

17*45 

15*04 



Talcahnano Bay 



43 

7071 

0*44 

1*08 

004 

13 05 

0 92 





Vancouver’s Island . 



40 

00 03 

5 32 

1*02 

2*20 

8*70 

15*83 

— 



Colourra Bay, Cliili . 



47 

78*30 

5*60 

1*00 

1*06 

8*37 

5*08 

— 

— 

Artificial Fuel, Lyon’s 



48 

80-30 

4*30 

100 

1*20 

207 

4*06 

— 

1*13 

Brown coal, from Wildsliut- 



40 

53-70 

4*20 



0*08 

25*30 

15-58 

54-7 

1 *30(1 

,, „ ,, Thallern 



30 

40-58 

3*84 ; 

— - 

4*50 

’22*08 

10*34 

03*7 

1 *413 

,, ,, ,, Gloggnitx 



31 

37*71 

4*40 

— 

312 

22*14 

12 54 

54 4 

1*304 

Bituminous coal, from Grunbucli 



32 

00 00 

4*20 i 

i — 

1 71 

17*42 

002 

00*0 

1 *320 
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TABLE P. 


Origin of the anthracite. 

Numbers. 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 


f 

1 

10-16 

J0-72 

15-33 

53-0 

82-29 

57-5 

538-48 



2 

9*96 

*0*70 

15*44 

51*7 

82*29 

64-5 

514*93 



3 

9*75 

10*18 

15*84 

51-2 

84-78 

64*0 

499*20 



4 

9-73 

10*27 

15*86 

49*3 

81-73 

74-5 

479*68 

Anthracite from Wales" . . - 


5 

9-56 

10-46 

15*88 

54-8 

83-16 

76-0 

523*88 



• 6 

9-38 

9*65 

14*51 

59*3 

83*57 

50*0 

556-23 



7 

9*29 

10*73 

15*92 

51*6 

82-79 

68*5 

479*36 



8 

919 

9*58 

14*99 

53*3 

80*35 



429*82 



9 

7-68 

7*88 

13-15 

55*0 

80*21 

65*5 

422*40 


r 

10 

8-83 

9*09 

13-67 

50*5 

78-17 

76*0 

455*91 



11 

8-81 

9*00 

13-75 

48*0 

78-90 

65*0 

422*88 



12 

8*29 

8-55 

13*33 

51*0 

78*16 

61*5 

422*79 



13 

8-08 

8*35 

13*48 

47*0 

80-04 

67*0 

379*76 



14 

8*02 

8*26 

14*12 

55*3 

80*15 

80-5 

443*50 

Anthracite from Lancashire * . 


15 

16 

8-01 

7-98 

8*16 

8*16 

13-44 

12-79 

50*0 

52*6 

80*10 

84*07 

69*0 

75*5 

400*50 

419*74 



17 

7-90 

8-23 

13*09 

50*8 

80*10 

80*0 

401*32 



38 

7-70 

8*06 

13*83 

48*3 

76*80 

95*0 

371*91 



19 

7-44 

7-58 

12*18 

51*1 

78-61 

70*0 

380*18 



20 

7*21 

7-35 

12*07 

49*0 

79*11 

44*5 

353*29 

i 


21 

6-32 

6-62 

11*07 

51*6 

81*73 

82*0 

326*11 


r 

22 

9*39 

9-80 

14*44 

52*1 

78*86 



489*21 



23 

8-23 

,8-66 

14*81 

0*5 

80*27 

78*5 

415*61 



24 

8*16 

8-71 

14*12 

52*0 

81*79 

85*5 

424*32 



25 

804 

8-26 

13*45 

50*8 

78*17 

69-5 

408*43 



26 

' 7*82 

8-01 

1 13*73 

50*6 

77*11 

80*0 

395*69 

Anthracite from Newcastle . ^ 


27 

7*7 r 

7-96 

13*34 

48*5 

78*04 

75*5 

376*84 


28 

7*71 

8-13 

14*37 

47*8 

78*23 

77*5 

368*53 



29 

7*61 

7-83 

14*01 

47*7 

78*36 

76*5 

362-99 



30 

7*57 

7-72 

13*53 

49*1 

78*29 

60*0 

371*68 



31 

7*48 

7-85 

13*39 

49*5 

79*36 

79*5 

370*66 



32 

7*42 

7-66 

13*53 

50*4 

78*79 

63*5 

373*96 



33 

6*82 

6-98 

12*38 

49*1 

77*98 

80*0 

334*86 



34 

6*79 

7 02 

13*33 

47*9 

78*67 

74*0 

325*24 

Anthracite from Scotland . . J 


35 

36 

8*24 

7*37 

8-39 

7-48 

13*20 

11*31 

52*6 

52*0 

79*78 

79*84 

80*0 

79*5 

433*42 

483*24 

l 


37 

7*26 

7-40 

13*06 

49*9 

79*79 

88*5 

362*27 

Anthracite from Conception Bay f 


38 

5*72 

5-96 

11*91 

— 

80*54 

— 

— — 

Lyon's artificial fuel . . 1 


39 

9*58 

9-77 

14*59 

61*1 

74*73 

— 

585*33 


£To face page 497. 
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Ilenncberg(l) estimated the water and nitrogen in different kinds 
of food (Nos. 56 to .62 of Table M). 

With regard to the amount of nitrogen contained in cabbage and 
carrots, see p. 384, and with regard to nutrition, see p. 365. 

Payen(2) published the results of his analyses of different nutri- 
tive matters and species, of food in a synopsis which we give in 
Table N. 


% 

Fuel ana Illuminating Materials. Coal. — L. Playfair and 
de la Beche(3) have continued their former researches upon the 
value of coal as fuel for steam-navigation, with the samft apparatus 
and the same methods which they formerly employed. The ulti- 
mate analyses from 1 to 48 in Table O were conducted partly by 
How, partly by T. T. Phillips. The Roman characters in Table P 
bear the same signification as in the preceding Annual Report, II, 
p. 355 ; VI, however, does not indicate (as was erroneously stated in 
the previous Annual Report) the diminution by attrition, but the 
amount of large coal which remained out of 100 parts after the 
diminution from this cause had been deducted. J. A. Phillips(4<), 
induced by a statement made by Yaux, with regard to the presence 
of copper and lead in coal, tested 16 specimens without finding even 
a trace of either of these nietals. 

Brown-coal. — The Academy of Sciences at Vienna has undertaken 
an investigation of the brown and anthracite coals of Austria, which 
in the general mode of proceeding closely resembles that just de- 
scribed. The first communication upon this subject by Sell rot ter(5) 
treats of four fossils belonging to the brown-coal formation. Nos. 
49 to 52 of Table O. The amount of nitrogen present was not 
separately determined, and is, therefore, calculated with the oxygen ; 
the specific gravities were determined with the powdered substance, 
the quantity of coke by gradual carbonisation. By rapid carbonisa- 
tion, from 2 to 3 per cent less coke was always obtained. In addition 
to the data in Table O, the following were also determined : A, the 
cohesion in the sense in w’hich it is taken by Playfair and de la 
Beche, estimated from the percentage of coal which' remained behind 
upon a sieve of one square inch meshes after treatment in a rolling 
cask ; B, size (expressed in pounds) of the masses in which the coal 
comes into the market ; C, percentage of water which it loses at 

(1) Loc. cit, p, 

(2) J. Pharm. [3] XVI, 279. 

(3) From the Civil Engineer's and Architect’s Journal, Sept. 1849, 269, in Diogl. 
Pol J. CXIV, 345. 

(4) ,Chera. Soc. Qu. J. II, 1. 

(5) Wien. Acad. Ber. 1849, November and December, 240. . 

VOL. III. ' K K 
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100°, and D, that which 'the dried coal again absorbs in 24 hours; 
E, the heating power in units of heat calculated., from the elementary 
composition ; F, that calculated from the test with oxychloride of 
lead ; G, heating power of the coke determined as at F ; H, sp. gr. of 
the coal in masses, estimated after covering with wax ; I, amount of 
sulphur present in the coke. 


• 

A. 

B. 

■ p.' 

c. 

D. 

E. 

F. 

G. 

H. 

I. 

Brown coal from Wildshut 

77*0 

1 to 80 

26*1 

18 8 

4421 

3621 

5339 

1*269 

1*58 

„ „ Thallern . . 

70*5! 

50 

„ 100 

22*5 

12*7! 

3969 

3498 

4631 

1 327 

5*93 

„ Gloggnitz 

72 0! 

1 

„ 2 

25*1 

15*0 

4813 

4054 

5295 

1*346 

3*23 

Bituminous coal from Griinbach 

58*5; 

i 

„ 40 

6*6 

6*61 

5878 

4933 

6377 

1*303 

1-97 


Barruel(l) has examined a specimen of lignite found in boring 
a well at Villettc near Paris, which is thought to be closely connected 
with that of Bievrc and Yonne in the basin of the Seine. The upper 
and lower portions of the seam consist of a clay penetrated by 
carbonaceous matter ; the true seam begins at a depth of 73 meters, 
and possesses a thickness of 1*5 meters. A specimen of this lignite 
containing sulphide of iron furnished 51*3 per cent of volatile 
matter, 33*8 of coal, and 14*9 of ash consisting of lime, sesquioxidc 
of iron, alumina and silica. ‘ 

Wackenroder(2) and, under his direction. Staff el, have examined 
a peculiar earthy brown coal which covers, to a thickness varying from 
half a foot to tw r o feet, the upper part of a seam, from 4 to 12 feet 
in thickness, of ordinary' brown coal, containing, however, much 
steatite, at Gerstcvvitz, in the neighbourhood of Merseburg. This 
upper portion consists of a homogeneous, yellowish-brown, brittle mass 
resembling dry loam, of sp. gr. 1*1297, which is scarcely moistened 
by water in consequence of the presence of a considerable amount 
of a waxy fat soluble in hot alcohol and ether. Dried at 100° it lost 
22 -per cent of water. The dry mass, incinerated in a platinum cru- 
cible, left 45*41 per cent of ash, and when exhausted with carbonate 
of soda, the, filtered . solution gave with hydrochloric acid 22 ; 6 per 
cent of a brown precipitate, which Wackenroder considers as humic 
acid. Although the extraction of the fat, by treatment o^ the dry 
substance with successive portions of alcohol (of 84 per cent) and 
ether, was not quite perfect, 17*9 per cent of fat were thus obtained. 

The analysis of the ashes, according to Wackenroder’s method(3), 
gave in 100 parts : . 


(1) Compt. Rend. XXIX, 237; Instit. 1849, 273. 

(2) Arch. Pharm. [2] LX, 14 ; partly in Ann. Ch. Pham. LXXII, 315. 

(3) Annual Report for 1847 and 1848, II, 240. 
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Lime 

* 0*16 

Sesquioxide of iron 

♦ * 

1*97 

Sulphate of lime . 

♦ 114 

Alumina 

• • 

0*06 

Phosphate of lime 

. 0*09 

Proto-sesquioxide of manganese 

0-38 

Chloride of calcium 

. trace 

Carbonate of lime 

• • 

10*21 



Magnesia 

. * 

2*56 

Portion soluble in w^ter „ 

. 1-39 

Silica 

. 

6*71 



Sand 

* 

73*57 



Portion insoluble in water 

9606 


thus amounting in all to 97*45*per cent, leaving a deficiency of 2*55 
per cent. — The ultimate analysis of the waxy fat, designated by 
Wackcnrodcr ceririin, gave, in four experiments, 70'68 to 78*24 
per cent of carbon, and 11*09 to 12 27 of hydrogen. From this 
want of concordance in the results of analysis, and from the failure 
of an attempt to determine the equivalent, some more accurate 
evidence in support of the formula C 20 Il 19 O 2 proposed by Wacken- 
roder is desirable. 

Economy of neat. — "With regard to the arrangements for heating, 
and their theory, Marozcau(l) has communicated some remarks and 
results, for which we must refer to the journal quoted below. 

Illuminating Material from Peat. — Itccce(2) has discovered a pro- 
cess, which has not yet been published, for obtaining from peat, by 
means of dry distillation, a material (paraffin ?) tor candles similar to 
spermaceti, and he believes it to be applicable on the large scale. In 
an experiment, 1000 parts of Irish peat are said to have yielded, 
amongst other products, 11 parts of carbonate of ammonia, and 
somewhat less than 3 parts of this illuminating material which would 
be less costly, by somewhat more than one half, than spermaceti. 


Fibres of Plants. Detection of tl»c Fibres of Pliormlum ten ax. 

— Paycn(3) has tested Vincent’s process for rocognisitig the fibres 
of Phormium tenax in any fabric (compare II, p. 358, of the pre- 
ceding Annual Report). He finds that the reaction is not produced 
by the fibre itself, but merely by some adhering matters which are 
peculiar to the different plants. It does not*succccd, therefore, with 
well-cleansed and bleached stuffs ; but since those fabrics used on 
ship-board, for which Vincent’s test is designed, are not included 
in this category, Paycn found the method in question quite adequate 
to its object. 


(1) Instil. 1849, 321. Morin’s report thereupon, Compt. Rend. XXX, 758 ; Instit. 

1850,211. . 

(2) Times, 28th of July, 1849 ; Dingl. Pol. J. CXIII, 237, 317. 

(3) Compt. Rend. XXIX, 491; Instit. 1849, 353; Monit. Industr. 1849, No. 1397 ; 
Dingl. Pol. J. CXV, 150. 
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Cotton which cannot be coloured. — W. Crum(l) has investigated 
the circumstance often observed, that fibres are present in cotton 
fabrics which remain white, even when the rest of the stuff has 
been thoroughly dyed. This unalterable cotton (dead cotton, coton 
vnort ) is found scattered in small quantities between the' ordinary cotton, 
and forms finely interwoven flocks of a high silky lustre. These flofcks 
consist of short fibres of slight tenacity, which, according to Crum, 
when examined under the microscope, differ from ordinary cotton in 
possessing no spiral structure, and especially in not being hollow and 
tubular, but solid throughout. Crum considers that all cotton-fibre, 
before it rip.ens, contains a sap which, if dried, fills up the cavity of 
the fibre. If, in consequence * of the withering of the seed, or any 
similar cause, any of the cotton does not ripen, these fibres will not 
become coloured, or, at least, not permanently coloured, because they 
possess no empty cavity which can take up the colouring matter. In 
this he finds an important support for his theory that this coloration 
is, in all cases, a mechanical process, which operates either by a 
similar filling up of cavities, or by surface-attraction analogous to the 
action of chareoal in decolorising. 

Dyeing. Safflower. — Salvetat(2) has examined 8 specimens of 
safflower reputed of good quality, and has found notable differences in 
their percentage composition. 


No. 

1. 

2 - 

3. 

4. 

5. 

6. 

7. 

8 - 

Water* ..... 

! 6 0 

11 5 

4*5 

4*8 

6 0 

8*0 

11-4 

6*0 

Albumin .... 

3-8 

40 

8*0 

1*7 

4*0 

4*0 

1*5 

3*0 

Yellow'colouring matter, a+ 

27-0 

300 

30*0 

26*1 

26*0 

20*0 

21*0 

2()'0 

9i if it b 

30 

4*0 

GO 

2*1 

4*2 

6*1 

4*4 

5*0 

Extractive matter 

5-0 

4*4 

6 0 

4*1 

3*6 

4*0 

6*5 

5*4 

Waxy matter .... 

10 

I 0*8 

1*2 

1*5 

0*7 

0*6 

0*6 

OS 

Cartbamin . . . . j 

0*5 

0*4 

0*4 

06 

0 3 

0*4 

0*3 

0*1 

Woody fibre . . . . j 

50*4 

41*77 

38*4 

56 0 

49*4 

16 7 

50*1 

50 0 

Silica 

20 

1*5 

3*5 

1*0 

4*0 

8*4 

1*2 

1*6 

Sesquioxide of iron and alumina 

0 6 

0*8 

1*6 

0*5 

1*0 

1*6 

0*4 

0 5 

Sesquioxide of manganese. . | 

0*1 

0*1 

0*3 

— 

*0*5 

0*1 

— 

1 0*1 


* Which is expelled at 20°. t With soluble sulphates. 


Yellow Colouring matter in Buck.wheat — C. Nachtigal(3) points 
out that the straw of buck-wheat contains a yellow colouring matter 
applicable to the dyeing of cotton. This colouring matter, however, 
is said to be far less abundant than that in luteolin and quercitrin, and 


(1) Phil. Mag. [3] XXXV, 334 ; Dingl. Pol. J. CXV, 145 ; J. Pr. Chem. L, 122. 

(2) Ann. Ch. Phys. [3] XXV, 339; J. Pr. Chem. XLVI, 477; Dingl. Pol. J. CX1I, 
78 ; J. Pham. [3] XV, 271. 

(3) Verh. Gew. Bef. Pr. 1849, 123; Dingl Pol. J. CXV, 157. 
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to be accompanied by tannin and extractive matters* which render it 
somewhat dingy ; nevertheless* experiments with 60 pieces of calico 
steeped in acetate of alumina did not prove unsatisfactory. 

With regard to the action of light on prussian-blue, see p. 198 ; 
for the indigo-test of llcinsch* see p. 423; and for farther infor- 
mation on the subject of colouring matters, p, 314* et seq . 

mordants. — J, A. Carteron(l) has taken out a patent for four new 
prescriptions for tartaric acid mordants for different kinds of red* 
brown and black. 

Bleaching of Cum. — H. Picciotto(2) has taken out a patent for 
two methods of bleaching gum-arabic. Uy the first process, the 
bleaching of the dissolved gum is effected by means of sulphurous 
acid ; according to the second process* with freshly precipitated hy- 
drate of alumina. For the necessary manipulations we must refer to 
the specification. 

Chinese Nut- sails. — W. Stein(3) has examined a new species of 
nut-gall from China. It comes into the market in the form of nodu- 
lated* hollow masses covered with a grey felt-like substance ; they 
vary from -do of an inch to. an inch in diameter, and contain the dead 
brood of the insect to which they owed their origin upon the parent 
tree (according to Reich enbach* a Solanum). Beneath the felt, 
the substance itself is reddish* shining* and brittle ; its fracture has 
a greasy vitreous lustre* and it emits an odour of tobacco ; it cakes 
together when warmed, and if strongly heated, leaves a difficultly 
combustible coal* which gives 2 per cent of ash (lime, magnesia, 
potassa* iron, phosphoric acid, silica* carbonic acid and chlorine). It 
becomes soft and leathery in boiling w r aterand alcohol* and evolves an 
odour of tannin. The analysis, "the mode of effecting w r hich is not 
specified, gave 69 per cent of quercitannin* 4 of other kinds of tannin 
not farther investigated, 1 of saponifiable fat* 8 of starch, 5 of woody 
fibre* and 13 of water. This new drug contains* therefore** If times 
as niuch tannin as the galls of Aleppo* and is* moreoxer cheaper. 


Yellow 
colouring 
matter in 
buck- 
wheat. 


(1) Chem. Gaz. 1849, 368. 

(2) Lond. Journ. of Arts, 1819, 112 ; Cliem. Gaz. 1849, 147 ; Dingl. Pol. 5 . CXIl, 68. 

(3) From the Polyt. Centr. 1849, Lief. 22, in Dingl. 'Pol. J. CXIV, 4^. 
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Generalities. Views of Mineral Species. — Kobell (1) lias de- 
fended his yiews regarding the species of minerals with isomor- 
phous constituents, against the objections raised by Fuchs(2); and 
has sought to establish them more completely. 

We cannot here go farther into the subject of this discussion, as 
the most essential part of it is already contained in Kobell’s first 
treatise (3). ' 

Respecting the different kinds of lustre , consult p. 70. 

Metalloids. Amorphous Diamond. — The mineral collection of the 
Ecole des Mines, in Paris, received some time since from Hofmann, 
the dealer in minerals, some specimens (among them one of G5 7G grms. 
weight) of a brownish-black mineral from Brazil, which for some time 
had been made use of for polishing diamonds. Upon examination 
Rivot(4) found it to consist of compact diamond. The form it 
affects is that of an angular, but somewhat worn and rolled pebble; 
it presents under a lens, on its surface, minute, irregular, iridescent 
laminae, with fine interstices between them, which give to it here and 
there a striped appearance, like that of many specimens of obsidian. — 
The degree of hardness Rivot found to be greater than that of topaz, 
and the sp. gr.=3‘012 ; 3141 ; 3'41G and 3 255. By the combus- 
tion of it in oxygen gas in Dumas’ apparatus there was obtained : 



Sp. gr. 

Ash. 

Carbon. | 

Sum. 

I. 1 

3*141 

2*03 

96*84 

98-87 

11. 

3*416 

0*24 

99*73 

99*97 

III. 

3*251 

0*27 

99*10 

99*37 


In analytis I. some carbonic acid was lost. The yellowish ash 
which in I. preserved the form of the specimen experimented on, 
appeared under the microscope to consist of a ferruginous clay and 
small transparent crystals, which could not be more closely deter- 

(1) J. P r. Chem. XLVI, 494; llammeisberg’s HandwOrterb. 4. Suppl., 38 ^in 
abstr.) 

(2) Sec Annual Report for 1847 and 1848, II, 381. 

(3) See ibid. 

(4) Ann. Min. [4] XIV, 423; Compt. Rend. XXVIII, 317; Instil. 1849, 73; J. Pr. 
Chem. XL VII, 460; Phil. Mag. [3] XXXIV, 397. 
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mined. — According to Marignac,(l) this compact diamond has been 
used in the manufactories of Geneva and Neufchatel ever since 1847. 

metals. Gold. — -Native gold from California has been analysed by 
T. H.^IIenry(2) (analysis la. Ih., and II.) ; by E. T. Tesche- 
macher(3) (analysis III a. and b.) ; by Oswald, of Oels(4) (analysis 
IV a. and b.) ; by Rivot(5) (anal. V., VI., VII. and VIII.) ; and by 
A. W. Hofmann(6) (anal. IX.) 


Sp. gr. 

• m 

Ia. 

15*96 

Ib. 

II. 

15 63 

III a. 

10 33 

nib. 

IV a. 

1740 

IV b. 

V. 

15 70 

VI. 

1005 

VII. 

1755 

vni.: 

1023 

IX. 

Au . 

. 

8875 

9012 

80*57 

90 38 

93 00 

87-0 

90-90 

90-9 

91-4 

89 1 

930 

8961 

Ag • 

. 

888 

901 

12*38 

0-80 

7 00 

8-7 

904 

8-7 

8-5 

10 5 

67 

1005 

Cu • . 


1 085 

087 

029 

— 

— 

— 

— 

i 

— 

• — 

I — 

— 

Fe . 

, * 

trace 

— 

054 

— 

— 

— . 

— 

0-2 

trace 

02 

trace \ 

— 

Fes Oh 

9 m 

— . 





100 





— 

, 





; 


Sandy residue 

1-40 

— 

— 

0 00 

— j 

37 

— 

— ! 

— | 


' — : 

— 

Sum 

. 

09-88 ! 

100 00 

9973 

9b 79 

100 00 

1 

1 

100 00 

99-8 ! 

99-9 

99-8 

99-7 ! 

99 06 


The columns I b.. Ill b. and IV b. contain the results of analysed 
I a. Ill a. and IV a., calculated for percentage composition, after de- 
ducting the amount of mechanically admixed substances. 

According to C. Grant(7), in October, 1848, a sudden and im- 
petuous storm of rain, which fell in Sarawak (Borneo), washed down 
from the Trian Mountain a vast mass of soil, in which gold was 
found in grains, and sometimes in lumps 3 to 4 bunkals(8) in weight, 
and, indeed in such quantity, that of some 2000 w orkmen who were 
employed in the search for the gold, each is said to have obtained at 
least a bunltal per month. 

Argentiferous Gold. — Levol(9) lias communicated the following 
results of some analyses of native argentiferous gold, which he had 
completed some time before : I. Gold dust ; II. Gold' scales from 
the Senegal ; III. Gold dust from North Brazil ; IV. Gold grains from 
California ; V. Gold grains from the Senegal ; V. Gold grains from 
an unmentioned locality. 


. 

1 . 

II. 

III. 

j IV. 

V. 

VI. 

Au . . 

84-5 

86-8 

91*0 

1 92-7 

94-00 

98*3 

Ag . . 

15*3 

11*3 

8*7 

! 6*9 

. 5*85 

1*7 

Cu . . 

0*2 

0*9 

0*3 

0*4 

— 

— 

Pt . . 

— 

— 

i 

1 . 

: 

| 0*15 

— 


100*0 

99*0 

i looo 

i loo-o 

100*00 

iWo 


(1) Arch. Ph. Nat. XI, 56. 

(2) Phil. Mag. [3] XXXI V, 205 ; J. Pr. Cheni. XLVI, 405 (in abstr.); Ann. Min. [4] 
XV, 89. 

(3) Chcm. Soc. Qu. J. II, 193. 

(4) Pogg. Ann. LXXVIII, 96. 

(5) Ann. Min. [4] XVI, 127. 

(6) Ann. Ch. Pharm. LXX, 255. 

(7) From the Journal of the lhdian Archipelago, Oct. F849, in Cliem. Gaz. 1850, 71. 

(8) A bunkal of Sumatra —48, of Singapore =-54 grms. 

(9) Ann. Ch. Phys. [3] XXVII, 310; J. Pr. Chcm. XLIX, 171. 


Metali 

Gold. 



504 


MINERALOGY. 


Argentife- 

rous 

gold. 


Levol inclines to the opinion that gold and silver occur combined 
together in definite though not very often in simple proportions. — The 
first of his analyses agree with the tolerably simple proportions 
AugAg j Au s Ag ; Au 12 Ag. 

.copper. — In the sitting of the Academie des Sciences of Feb. 5, 
1849, Cordier(l) called attention to a specimen of native copper 
from Lake Superior of 50 kilogrammes weight, which, together with 
another ten times as heavy, belonged to a cargo of American copper 
that had arrived at Havre. According to Cor dim:, the rak through 
which the copper on Lake Superior is disseminated nflmtcly, or 
.occurs in gangues with calc-spar, datolite and epidote, is a wacke like 
that of Obefstein, produced from augite-porphyry. — According to a 
letter from C. Jackson(2) to Silliman a lump of native copper of 
nearly 50 tons weight was found in the Cliff Mine, on the Eagle 
River. (3) 

Telluride s. Telluride of Silver.— Rammclsberg(4) has analysed 
granular telluride of silver covered with a green incrustation, from 
Retzbanya. 

Ag. Te. Foreign matter. Total. 

04-67 27-9G 15-25 97 88 

A compact variety contained 0028 per cent of silver. 

Tetradymite. (Telluride of Blsmutb.) — Coleman Fisher(5) has 
analysed the tetradymite of the White Hall Mine, Spotsylvania, in 
Virginia. It consists of slightly-soiling inelastic folia of a metallic 
lustre,- colour between lead- and steel-gray, and hardness = 2. On 
charcoal before the blow-pipe it melts readily, colours the flame 
blue, and gives the odour of selenium, yielding at the same time a 
white incrustation with a red border. The analysis gave : 

Te. Se. Bi. Fe. SiO a . Tolal. 

35-77 6-81 51-65 1-25 3-86 ' 99-34 

The mineral is accordingly tetradymite, m which one portion of 
tellurium is replaced by selenium instead of by sulphur. (6) Its formula 
is = Bi Se 3 -f 3 (Bi Te 3 ) . 

£ senides. Copper. nickel. — Suckow(7) has analysed coppcr- 
1 from Richelsdorf (I), and Schnabcl(8) that from Rohnard 
Mine, near Olpe, in Westphalia (II). 

S. As. Ni. Fe. Cu. Total. 

1. 0 15 53-69 45-76 2-70 — 102-30 

II. 0-48 52 71 45-37 — 1-44 100 00 


(1) Compt. Rend. XXVIII, 161. 

(2) Sill. Am. J. [2] VII, 286. 

(3} See Annual Report for 1847 and 1848, II, 384. 

(4) llammelsberg’s llandwftrterbucb, 4. Suppl., 220. 

(5) Sill. Am. J. [2] VII, 282. 

(6) See Annual Report for 1847 and 1848, II, 385. 

'7) Suckow, Verwitterung im Mineralreich, 1. Heft, 58. 
8) Rammelsbcrg’s Ilandw., 4. Suppl,, 122. 
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Arsenide of Nickel. (White Nickel-ore.) — Rafnmelsberg(l) found 
the composition of an arsenide of nickel of sp. gr.‘ 6*411, from Alle- 
moht, to be al* follows : 

*Ni. Fe. As. S. Total. 

18*71 6*82 71*11 2*29 98*93 

Arsenide of silver. — Raminelsbcrg(2) has * also analysed the ar- 
senide* of silver from the Samson Mine, near Andrcasberg, of which 


he found the sp. gr. to be= 

7-473. 




S. As. 

Sb. 

Ag- 

Fe. 

Total 

I. 0*85 49*10 

15*46 

8 88 

24*60 

98*89 

11. — — 

— 

. 8 81 

21*33 

• 

III. 1*10 — 

15 43 

8*2i 

— 

— 


The same chemist considers this mineral, which most mineralogists 
take to be a mere mixture, to be a real mineral species, on account of 
its homogeneous appearance and its constant amount of silver, of 
which the formula would be=(Ag, Fe) As, OT^=(Fe S 2 + Fe As) + 
5 (5Fe 4 As 3 + Ag 2 Sb 3 ). 

Arsenical Pyrites, oiaueodote. — I3reithaupt(3) called an arsenical 
pyrite, from Huasco, in Chili, which was distinguished by a high 
proportion of cobalt, as well as by a distinct cleavage in the direction 
OP, glaucodote. [Arsenical pyrites, containing cobalt, are already 
known by the analyses oCSclieerer, Wohler and Hayes. (4)] The 
mineral occurs in combinations of the form ocP and of OP, or of 

ooP and £ Poo, where ocP measures 112° 3 6 / in the brachydiagonal 
principal section. The colour is dark tin-white. The streak is black. 
The hardness = 7 ( = 5*5 of Mohs) and the sp. gr. = 5*975 to G*003. 
— The analysis performed by Plattncr gave as the result : 

S. As. Co. Ni. Fe. SiO a . Total.** 

20*210 43*200 21*774 trace 11*900 trace 100*084 

According to which, this mineral has the composition of cobaltine, 
which it resembles also in this, that if heated at the end of a sealed 
glass tube, it gives only a trace of arsenic. Its formula is (Co, Fe)As + 
(Co, Fe) S 2 , and as the equivalents of cobalt and iron in it stand in 
the relation = 2 : 1, it may be considered as a combination of 2 equi- 
valents of cobaltine with 1 equivalent of arsenical pyrites. It may 
also be considered as cobaltine of the same crystalline form as the 
arsenical ore. Breithaupt and ltammclsbcrg actually consider 
cobaltine to be v dimorphous. 

(1) Rammelsbcrg’s Ilandw., 4. Suppl., 8. 

(2) Pugg. Ann. LXXVII, 262; Rammelsberg’s Ilandw orterb., 4. Suppl., 9- (in 
abstr.) 

(3) Pogg. Ann. LXXVII, 127; Rammelsberg's Ilandw orterb., 4. Suppl., 73 (in 
abstr.) 

(4) Sec Rammclsberg's Ilandw. I, 46. 
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Cobaltine. 


Cobaltine. — Schnabel(l) analysed an ore from the Griine Lowe 
Mine, near Siegen, which before had been called by the name 6f 
fibrous 8maltine (I), besides compact “ scheidkobalt ” ftl), from the 
Morgenrothe Mine, near Siegen, which had also formerly been taken' 
for smaltine. Ebbinghaus(l) analysed, mider R am mels berg’s di- 
rection, cobaltine from Scuterud (III). 


s. 

As. 

Sb. 

Co. 

Fe. 

Quartz. 

Total. 

I. 19*98 

42*53 

2-84 

8*67 

25*98 

— 

100*00 

II. 19*35 

45*31 

— 

33*71 

1*62 

— 

99*99 

HI. 20*25 

42*97 

— 

32*07 

3*42 

1*63 

100*34 

WickcUGiance.’ 

: — Crystallised 

nickel-glance 

from 

the Jungfer 

Mine, near Muscn, has, 

according to 

Schnabel, (2) the following 

composition : 






* 

s. 

As. 


Ni. 

Fc. 

Total. 


18*94 

46*02 

32*66 

2*38 

10000 



Tombazite. — Kenngott(3) observed in tombazitc, from Lobcnstein, 
which is a cornbinatiou of the cube with the octahedron, so great a 
distortion in the direction of an axis of the octahedron, that a 
crystal of it appeared as a tetragonal prism with the faces 1*. lie 
found, however, that the angle of P : P measured over the solid angle 
= 70° 11', therefore, nearly = 70° 32'. 

Sulphides. “ Bieisehwcif.” — Rainmclsberg(4) analysed the blei- 
schweif from the Bockswiese, near Clausthal. Its sp. gr. = 7‘532 to 
7*557. 

PbS. ZnS. FcS. SbS 3 . Total. 

9585 334 054 030 10003 

Selenium, which had been recorded by former analysts, was not 
present as a constituent. The sulphide of zinc seemed, according to 
Rammelsberg, to be interspersed as zinc-blende. 

Copper-dance. — Schnabel(5) analysed a massive copper-glance 
from the Neue Hart Mine, near Siegen. 

S. Cu. Fe. Si0 3 . Total. 

21*50 74*73 1*26 2*00 09*49 

Wicker Pyrites. (miierlte.) — Milleritc from the Friedrichszeche, 
near Oberlahr, in the district of Altenkirehen, contains, according to 
Schnabel(6), 35-03 per cent sulphur, and 64-80 per cent nickel. 


(1) Rammelsberg’ s Handworterbuch, 4. Suppl., 116 and 117- 

(2) * Ibid., 163. 

(3) Kenngott’s Mineralog. Untersuch., 1. Heft, 71. 

(4) Rammelsberg’s Handworterbuch, 4. Suppl., 24. 

(5) Ibid., 121. 

(6) Ibid., 89. 
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cinnabar.— Schnabel(l) also analysed the crystallised cinnabar 
from the Merkur Mine, near Silberg, in Westphalia (I), as well as 
the crystalline laminated cinnabar of Konigsberg, near Hohensolms, 
in the district of Wetzlar (II). 



S. 

Hg. 

Matrix. 

Total. 

I. 

13 67 

86*79 

— 

10b*46 

II. a. 

13*78 

84*55 

1*02 

99*35 

II. b. 

13*70 

— 

— 

— 


iron Pyrites.— Schnabcl(2) analysed, moreover, amorphous iron 
pyrites from the Philippshoffnung Mine, near Siegen (1), and the 
same crystallised, from Heinrichssegen, near Miisen (II). 

Fe. S. Total. 

I. 46-53 53-39 99-92 

II. 46-50 53-59 100-00 

A specimen of iron pyrites from the Silberkaule Mine, near Ecker- 
liagen, in the district of Waldbroel, contained O' 1 08 per cent 
nickel. - 

I’lattner(3) analysed, at Bncithaupt’s suggestion, a great 
number of iron pyrites of a dark colour, in search of arsenic, and 
found therein sometimes as much as 1 per cent of it. It is particu- 
larly the pyrites which occur in veins with sulphate of baryta and 
fluor-spar which contain the arsenic. The sulphide of arsenic is de- 
posited, when the mineral is- heated in a glass tube, below the sul- 
phur, and just above the assay. — Iron pyrites from older gaugue- 
formations, or newer rock-formations, contain seldom, if ever, any 
arsenic. 

According to Allain and Barton bach (4), the pyrites from 
.Chcssy and St. Bel, near Lyons, contain at least 0*0001 of gold. 
(See p. 441). 

Lionchitiitc. (Marcasitc.) — Brcitkaupt(5) gives the name of lou- 
chidite to a mineral found near Freiberg, Sclineeberg and in 
Cornwall, of 4*925 to 5*001 sp. gr., which, by its lustre, colour, 
and streak, resembles arsenical pyrites, but coincides with marcasite 
in its crystalline form, twin-crystals and angles. The angle of 

P oo Breithaupt found to be = 79° 14', that of ooP = 104° 24', 
both measured in the brachydiagonal principal section. An analysis 
performed by Plattner gave : 

S. As. Fc. Co. Cm. Pb. Total. 

49-612 4-396- 44-225 0-354 0 749 0-204 99540 

(1) Rammelsberg’s Ilandworterbucli, 4. Suppl., 269. 

(2) Ibid., 198. 

(3) Pogg. Ann. LXXVII, 141. 

(4) Compt. Rend. XXIX, 152, 700, 784. , t x x 

(5) Pogg. Ann. LXXVII, 135; Ranrmelsberg's llandw., Suppl., 211 (in abstr.) 
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Plattner considers this mineral as a combination of marcasitc 
with - 5 * 5 -' of an equivalent of arsenical pyrites. Ilammelsberg sees 
in it nothing but a mixture of isomorphous minerals : (ooP of mar- 
easite is = 100 ° 36', oo P of arsenical pyrites = 111 ° 53' ; sec p. 11). 

Bismuth-nickel. — Sch nab el (1) analysed distinctly crystalline 
bismuth-nickel from the Griinau Mine, near Schutzbach, in the 
county of Sayn-Altenkiiclien. 



s. 

Bi. 

Ni. 

Co. 

Cu. 

Fe. 

Pb, 

Total. 

I. 

31*99 

10*49 

22*03 

11*24 

11*59 

5*55 

7*11 

100*00 

II. 

33*10 

10*41 

22*78 

11*73 

11*56 

6*06 

4*36 

100*00 


These analyses explain the chemical constitution of tliip mineral 
as little as that performed by Kobell( 2 ), from which they differ 
greatly. 

Sulphide of Cohalt. (Sulphide of Nickel and Cobalt.) — According 
to a new analysis performed by Schnabel (I) of the well-known beau- 
tiful sulphide of cobalt from the Jungfer Mine, near Miisen, 
formerly analysed by Wernekinck(3), and according to an analysis 
performed by Ebbinghaus (II) of the same ore, from the Schwaben 
Mine, near Miisen, this mineral contains nickel, and more of it than of 
cobalt; Rammelsberg(4) therefore gives it the name of cobalt-nickel 
pyrites. 



Sp. gr. 

S. 

Ni. 

Co. 

Fe. 

Total. 

I. 

4'8 

41*98 

33*64 

22*09 

2*29 

100*00 

II. 

5*0 

42 30 

42*64 

11*00 

4*69 

100*63 


Both analyses confirm the correctness of Prankenhcim’s formula 
RS + R 2 S 3 . 

Antimony-Glance. — The crystallised antimony glance from the 
Casparizcchc, near Arnsberg, in Westphalia, contains, according to 
Schnabel(5) 27 - 85 per cent sulphur, 72'02 per cent antimony, and 
0*13 per cent iron. 

Heteromorphlte. (Plumose Antimony -Ore.) — Plumose antimony, 
which was lately met with near Wolfsberg, in the Ilartz, in compact 
masscs( 6 ), has now been found also in a fibrous state in the Ilcrzog- 
Alexius-Erbstollen, near Magdesprung, on which account Rammels- 
berg and Zincken have proposed, instead of the former name, 
which merely referred to the capillary-formed variety, the name betero- 
morphite for the species(7). — According to Zincken, the fibrous 
variety has evidently, like jamesonite, a rectangular cleavage in the 


(1) Rammelsbcrg’s Handw., 4. Suppl., 164 (in abstr.) 

(2) J. Pr. Chem. VI, 332. 

(3) Schweigger’s Joutn. IX, 306. 

(4) Rammelsberg’s Handw., 4. Suppl., 117. 

(5) Ibid , 87. 

(6) Annual Report for 1847 and 1848, 11, 389. 

(7) Pogg. Ann. LXXVII, 240; Rammclsbcrg’s Jlandu., 4. Suppl. 95 (in abstr.) 
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direction of, the length of the fibres, and is slightly brittle; of la 
metallic lustre, and light lead-gray colour, and somewhat darker streak. 
Its degree of hardness = 3, and its sp. gr. = 5*478 to 5*49, in 
the form of a coarse powder = 5*693 to 5*719 (R). The analysis 
performed by Rainmelaberg, gave : 



s . 

Sb. 

Pb. 

Fe. 

Zn. 

Cu. 

Total. 

I. 

20*80 

30-07 

42-79 

2*83 

1*84 

1-01 

100-00 

11. 

21-35 

— 

40*47 

2*08 

5*82 

0-50 

— 


The zinc and iron. arise from admixed zincblcnde and from iron 
pyrites, and the remainder of the antimony from admixture of antimony 
glance. 

nournoulte. — According to Zinckcn(l), bournonitc occurs in the 
Hartz in the following varieties : (1) In the Mciseberg, in tabular 
crystals of a semi-mctallic lustre, and light lead-grey colour, in 
which 0 P is predominant, and which have an uneven, and 
sometimes splintery fracture ; (II) Near Ncudorf, in prismatic 
crystals of metallic lustre, and dark iron colour, with more 
decidedly inclined planes, and of a conchoidal fracture; (III) 
Near Wojfsberg, in pitch-black rectangular prismatic crystals of me- 
tallic lustre, merely composed of the pianos oo 1* oo . oo I* oo . 0 I*, 
and with conchoidal fracture. — Zincken, llammelsberg, and 
C. Hromeis, determined the sp. gr. of these varieties, and the 
two latter have analysed them. 



Sp. gr. 


I. 

11. 

III. 


Zincken 

5*703 

5*844 

5*700 


Bronieis 

J 5 792 
15*720 

5-822 

5*847 

5*13 

5*855 


Ham mclbberg 

5*779 

5*803 

5*720 



S. 

Sb. 

Pb. 

' Cu. Total. 

I. 

Bronieis 

19*487* 

24-603 

40 421 

13-062 97*573 

11. a. 

Bronieis 

20*150 

— 

41*830 

13*180 — 

II. b. 

Rammelsb. 

18*990 

24-820 

40*036 

15-104 99-010 

III. a. 

Bromeis 

19*702 

24 340 

42-87'B 

13 060 100 040 

111. b. 

llammelsb. 

19-620 

— 

41-920 

12-380 — 


BournonUe-nlckel-glancc, and Nlckcl-bournonltc. — Zincken and 
Rammelsbcrg(2) gave the provisional nauies of bournonite-nickcl- 
glance and nickel-bournonite, to two minerals, which together with 
iron pyrites and nickel-glance occur in the Antimony Mine, near 
Wolfsberg, in the Hartz. — The bournonite-nickel-glance (1) has 
cubic cleavages, but is found also in small cubes. It possesses a 
metallic lustre, a grey colour, a black streak, and a sp. gr. of 
5*G35 to 5*706 (R). Its degree of hardness is = 4*5. — Nickel- 
bournonite (II) has as yet only been found in the amorphous state. 

(1) Pogg. Ann. LXXVII, 251 ; Rammelsbcrg’s Ilamlw., 4. Suppl., 26 (in abstr.) 

(2) Pogg. Ann. LXXVII, 253. 
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It possesses little lustre, its colour is of a dark lead-gray, bordering on 
an iron-black. Its fracture uneven, and almost finely granular, its 
hardness is = 3*5, and its sp. gi\ = 5*524 to 5*592. The analyses 
were made by means of chlorine. 


s. 

Sb. 

As. 

Ni. 

Co. 

Pb. 

Cu. 

Fe. . 

Total. 

I. 16-89 

19*53 

28*00 

27*04 

1*60 

5*13 

1*33 

0*51 

100-83 

II. 19-87 

24*28 

3*22 

5*47 

— 

35*52 

9*06 

0*84 

98 26 


According to Rammelsberg these minerals may be considered 
either as combinations, or as mixtures of bournonitc . with nickel- 
glance. In No. I. the nickel-glance, in No. II. the bournonite, is 
predominant. The first view is supported by the mineralogical cha- 
racter of the minerals, particularly of No. I., while the results of 
other analyses, which were made with confessedly impure specimens, 
and have therefore not been mentioned here, militate against it. 
Rammelsberg shows, moreover, that these minerals, like bourno- 
nite, may be written as combinations of the form RS 2 , viewing 
sulphur, arsenic, and antimony, as isomorplious(l), as well as that 
their atomic volumes arc nearly equal. 

Gray copper. — Weidenbusch(2) has analysed, under II. Rose’s 
direction/ a compact gray copper ore, which was distinguished by 
a high proportion of mercury, of sp. gr. 5*107, from Schwatz, in 
thq Tyrol (I). Rammclsberg(3) analysed three varieties of gray 
copper, from Meiseberg, in the llartz, one of which, (II),- of 4*852 
sp. gr. was crystallised, while the two others of 4*892 sp. gr-, 
(III), and of 4*526 sp. gr., (IV) were amorphous. 



s. 

Sb. 

Cu. 

A g* 

Zn, 

Fe. 

rt>. 

Hg. 

Insol. 

Total. 

I. 

22*96 

21*35 

34-57 

— 

1*34 

2*24 

— 

15*57 

0-80 

98*83 

II. 

24-80 

26*56 

3017 

10-48 

3 39 

3*52 

0*78 

— 

— 

100*00 

111. 

24*22 

26*44 

31*53 

7*27 

3*25 

4*36 

— 

— 

— 

97*07 

IV. 

24*69 

25*74 

32 46 

7*55 

300 

4* J 9 

— 

— 

— 

97*63 


Weidenbusch’s analysis shows in the calculation a surplus of 
1*87 per cent sulphur, and does not lead to a probable formula. 

Ramin elsberg’s analyses correspond to the known formula 
4RS + SbS 3 . — With regard to the relation* of gray copper to copper 
pyrites, Rammelsberg and Zincken mention, that there are not 
only gray copper crystals, coated with copper pyrites, but also some 
which arc composed of regularly arranged gray copper and copper 
pyrites particles, and others which consist of alternate layers. Ac- 
cording to their views, therefore, gray copper and copper pyrites in 
the crystals are of contemporaneous origin, and Volger’s opinion 


(1) Comp, this Report, p. 10. 

(2) Pogg. Ann. LXXVI, 86; J. Pr. Chem. XLYI, 97 (in abstr.); Ramnielsberg’s 
llandw,, 4. Supply 66. 

(3) Pogg. Ann. LX XVI I, 247 ; Rammelsb. Hanrlw., 4. Suppl., 65 (in abstr. J 
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(sec the last Annual Report, II, 390) on the pseudomorphous forma- 
tion of copper pyrites would therefore be erroneous. 

According to Gueyrnard(l) the grey copper from the Chapeau near 
Champolcon, department des Hautes Alpes, ' and the boumonite 
from Saint Arey on the Mure, contain a small amount of platinum, 
a fact which is said to have been confirmed by Ebelmen. 

Brogrnlardite. — Damour(2) designated as brogniardite a mineral 
of a metallic lustre and an uneven fracture, which gave no indication 
of a crystalline form, of a black-gray streak, and of 5*950 sp. gi\, 
which had been brought from Mexico by Castelnau. It decrepitates 
on charcoal, melts easily, and gives off sulphurous acid, fumes of 
antimony, and an incrustation of oxide of lead. At th<3 end there 
remains a bead of silver. The analysis of it performed with chlorine- 
gas gave : 


- 

S. 

Sb. 

Ag. 

Pb. 

Cu. 

Fe. 

Zn. 

Total. 

I. 

19*38 

29-95 

25*03 

21-74 

0-54 

0-30 

0-40 

100-34 

II. 

19*21 

29-60 

24-46 

25-05 

0-61 

6*36 

0-32 

99-51 

III. 

1911 

29-75 

24-81 

24 94 

0-70 

0-22 

0*37 

99-93 

Mean 

19*24 

29-77 

24-77 

24-91 

0*62 

0-26 

0-36 

99-93 

Calculation 

1908 

30-GG 

25-65 

24*61 

— 

— 

— 

100 00 


Damour calculates from the mean of these analyses the formula 
PbS + AgS-f Sb 2 S 3 , and points out the similarity of this composition 
with that of the antimonial sulphide of silver according to Wohler's 
analysis. 

tted Antimony. — It is known that Mohs has observed in red anti- 
mony the planes ooPoo; OP; Poo and 2 P co and a = 78° 41 ', and 
that he had determined the inclination of P oc and 2 Poo to the 
principal axis as = 3 4° 6', and 15° 47'. Kcnngott(8) has likewise 
taken measurements of strongly reflecting crystals from Braun sdorf. 
He found co P oo : 0 P = 102° 9', 0 P : P co = 149° 46', which gives 
ol = 77 ° 51', and the inclination of P oo to the principal axis =37° 37'. 
Kenngott observed also the licmidomc of 71° 5 5* inclination to the 
principal axis, according to which it is £ P oo, the angle of which 
and the principal axis ought to be =70° 41', if we take as a founda- 
tion the relation of the axes according to Mohs. 

Anhydrous Oxides. Bismuth Ochre.- — Suckow(4) found in 
a bismuth ochre from the Fichtelgebirge, derived from needle-ore, 96*5 
per cent of teroxide of bismuth, l*5-per cent of arsenious acid, and 
20 per cent of hydrated sesquioxide of iron* 


(1) Compt. Rend. XXIX, 814. 

(2) Ann. Min. [4] XVI, 227 ; Phil. Mag. [3] XXXVI, 477 (in abstr.) 

(3) Mineralogische Untersuchuugen, 1. Heft, 1. Breslau, 1849. 

(4) Suckow, Verwittcrung im Mineralreich, 14 ; Ramin elsb. Handw.. 4. Sup pi., 261 
(in abstr.) 
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Capillary Red Oxide of Copper. — According to Kenngott(l) ca- 
or copper, pillary red' oxide of copper belongs not to the hexagonal; but to the 
rhombic prismatic system. He observed in crystals from Nischne- 
Tagilsk and from R heinbreitenbach, rhombic prisms with replaced edges, 
whose planes of truncation were strongly reflecting, and formed angles 
with one another but little deviating from 90°, while they formed with 
the weakly reflecting planes of the prism angles of about 140° to 150°. 
It'is known that Suckow observed in capillary red oxide of copper 
‘perfect cleavage, following the faces of a rhombohedron of 99° 15' at 
the terminal edges. — According to this, suboxidc of copper would be 
trimorphous. 

Black 'oxide of Copper. — According to Whitney (2), 40 to 
50,0001bs. of pure earthy compact, and at the same time crystalline 
oxide of copper has been met with at the Copper Harbour on Lake 
Superior in North America, and it appears it has all been worked. 
— The crystals, of which Whitney received some for analysis 
from Teschemacher, were steel-gray or black cubes with metallic 
lustre ; sometimes with truncated edges, but without cleavage. The 
hardness was determined to be =3, and the sp. gr. 6 25. — The earthy 
mineral acquired a metallic lustre by friction, a pure specimen con- 
tained 1*2 percent silicic acid mixed with it, with traces of carbonate of 
limj^md sesquioxide of iron. 

• Rutile. — In analysing rutile, the locality of which is not given, 
A. Dcmoly(3) got the following results : 



Ti0 2 . 

Fe 2 O v 

Mn 2 O a 

Si0 3 

- Total. 

I. 

90-41 

1*63 

0*13 

1*83 

10000 

II. 

90-45 

1*62 

0*14 

1*79 

10000 

III. 

90-43 

1*62 

0-11 

1*84 

100-00 


Brooklte. — Romanowsky(4) has discovered brookite in the gold 
washings from the Atlan in the Ural Mountains, and Hermann has 
given a description of it. Vertical prisms are predominant in the crys- 
tals, which at the utmost are half an inch in length, and ^ of an inch 

in width, and the face oo Poo (=h' of Levy) occurs but rarely. 
The measurement gave for P ( = e 8 of Levy)* 135° in the brachy- 
diagonal principal section, 101 p in * the macrodiagonal principal 

section; and 94° in the basal principal section. Besides, for § P oo 

(=e$) 78°, for £ Poo ( = a 1 2 3 4 ) 147°, and - for oo P 2 ( = m of Levy) 
100° 30', all measured* in the macrodiagonal principal section. 
Besides these forms, together with 0 P, Hermann observed two other 

(1) Kenngott, Min. Untersuchungen, 1. Heft, 31. 

(2) Proc. Boat. Soc. Nat. Hist., Jan. 1849, 102 ; Sill. Am. J. [2] VIII, 273. 

(3) Demoly, These de Chimie, presentee & la Faculty des Sciences de Besancon ; 
Lanr. u. Gerh. C. R., 1849, 325. 

(4) J. Pr. Chem. XLVI, 401 5 Rammelsb. Handw., 4. Suppl.,,29 (in abstr.) 
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vertical prisms, oo P n of 137° 30', and ocP m of about 161°, both 
likewise measured in the macrodiagonal principal section.. Accord- 
ing to this, n would =§ afid m =-f. (Hermann has taken the P 
mentioned before as the primary form j but in the drawing he has put 
the crystals in such a way, that the macrodiagonal has the position 

of the brachydiagonal, and the face oo P oo is in front, as in Levy's 
drawings.) — The crystals are transparent, purple, and of a metallic 
adamantine lustre.. Their hardness =5 ’5 to 6 - 0, and their sp. gr. 
= 3*81. Analysis gave : 

Ti0 2 . FeoCV AL0 3 . Loss on ignition. Total. 

94*09 4*50 trace v 1*40 99*99 

According to Shepard(l), brookite occurs also in the gold- 
washings of Rutherford County in North America, associated with 
monazite. He has made measurements of crystals which he received 
from Clingman, which nearly coincide with those of Hermann, 
given above. 

Arcansite. — No mineral has so much occupied mineralogists and 
chemists in the last year as the arcansite discovered by Shepard(2). 
Papers on it have been published by Breithaupt(3), W. H. Miller(4), 
J. Whitney(5), Teschemacher(G), Rainmelsberg(7), Damour 
and Descloizeaux(8), and by Kenngott(9). All of them, with the 
exception as yet of Breithaupt only, agree that arcansite and brookite 
belong to one and the same mineral species. 

According to Breithaupt, who, like Teschemacher, con- 
firmed Shepard's angular measui’ements, arcansite crystallises in 

w c, — — w 

rhombic octahedra P, combined with 2 Poo, 00 P 00 , Poo, 3 Poo, 

2 P and, though more rarely, with- ^ Poo. The faces of P and 2 Poo 
arc predominant, and give to the crystals the appearance of hexagonal 

pyramids. — The measurement gave for J Poo, the facettes of which 
reflect most perfectly, 124° 2', in the macrodiagonal principal section ; 

for 2 Poo 79° 4 1', in the brachydiagonal principal section, and for P, 
101° 19' to 23', in the basal principal section. — Breithaupt calcu- 
lates from this the delation of the principal axis to the macrodiagonal 
and brachydiagonal =1 : 1*668 : 0941 . The edges of P= 135° 51' 
in the brachydiagonal principal section, 95° 20' in the macrodiagonal 

(1) Sill. Am. J. [2] VIII, 275. 

(2) See Annual Report for 1847 and* 1848, II, 390. 

(3) Pogg Ann. LXXVII, 302; 

(4) Phil. Mag. [3] XXXY, 75. 

(5) Proc. Dost. Soc. Nat. Hist. 1849, 42 ; Sill. Am. J. [2] VII, 433. 

(6) Proc. Bost. Soc. Nat. Hist. 1849, 132; Sill. Am. J. [2] VIII, 274. 

(7) Pogg. Ann. LXXVII, 586, and Rammekb. Handw., 4. Suppl., 271. 

(8) Ann. Min. [4] XV, 447. 

(9) Kenngott’s JMin* Untersuchungen, 1. Heft, 10 u. 76. 
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Arcantita. principal section, and 101,19' in the basal. — For 2 P the same edges 
are = l25 0 56', 72° 35' and 135°26'.— ooP would he =121°8', Poo= 

1 18° 8', both taken in the brachydiagonal principal section, and Poo = 
86° 31' in the macrodiagonal principal section. — Its other properties 
are given by Breithaupt as follows : Cleavage but indistinct in the 

direction of ooP, ooPco, and P ; fracture uneven ; hardness, = 7£ Jo 
8( = 5*5 to 6’0 according to Mohs's scale) ; sp. gr. = 3*952; colour, 
iron-black; streak, dark ash-gray; lustre, semi-metallic, bordering 
on adamantine ; opaque. — On account of the chemical similarity of 
arcansite to brookite, Breithaupt attempted to derive their forms 
from one another, but failed. lie declared therefore both to be dif- 
erent species, and repeated his declaration (1) with particular reference 
to the cleavage in the direction of a prism of 194° 12', a cleavage 
which is found in brookite, but not in arcansite, at a time when 
Miller, without giving special reasons, declared both minerals to 
be identical. — Itammelsberg and Kenngott, however, 1)y com- 
parison of Brcithaupt’s angular measurements of arcansite with 
Levy’s angular measurements of brookite, and Descloizeaux, by 
means of a series of his own measurements upon arcansite, have 
proved that the forms and angles of both minerals really agree with 
one another. The following table gives a synopsis of the principal 
angles of arcansite and brookite together with the different determi- 
nations of the facettes, in reference to the established position assumed 
by Breithaupt. , 


Principal 




Arcansite. 

A 



Brookite. 

sections. 

r 

Shepard. 

Breithaupt. 

Descloizeaux. 

Teschemacher 

0 

Levy. 

T 

Hermann. 

: 

r bra ch v (I. 


i35"i5' 


1350.51' 

1 

13.V50' 


135"45' 


135046'' 


135° 

P <1 

macro. 1. 

C 

— 

P 

95"20‘ 

H 

— 

C 

— 

e 3 

91°44' 

O 

94" 

i 

L basal 


— 


101 "19' 


101"30' 


— 


101"37' 


101° 


f brachvd 


— 


125°56' 


— 


— 


126031' 


— 

2 P' \ 

mac rod. 


— 

n 

72"35' 

H 

— 


— 

bi 

72° 0' 


— 


[ basal 


— 


135**2 6' 


136° — 


— 


135"4 1' 


— 

2 Poo 

basal 

M 

10J° — 

i 

100<>19' 

ei 

1 00°35' 

M 

100° — 

M 

100° — 


100°30' 

S Poe 

macrod. 

a 

123° — 

> 

1124° 2' 

a;4 

123"40' 

a 

124" — 

e* 

123°36' 


— 


The sp. gr. of arcansite was found by Whitney =4*085, by Da- 
mour =4*030 and 4*083, by Bam melsberg =3*892 to 3*949. — 
The latter pointed out that it is nearly equal to that of anatase, and 
that therefore arkansite might be considered as titanic acid of the form 
of brookite with the sp. gr. of anatase. — By a careful chemical 
analysis of the arkansite, Ram melsberg found nothing but titanic 
acid, and Whitney besides traces only of iron. Damour’s analyses 
gave the following results : 

(1) Pogg. Ann LXXVIII, 143. 
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Portion not . ' Arran.it. 

• > Ti0 3 . F^Og. SiO a . acted upon. Total. 

I. * 99-36 1-36 0-73 -t- 101-45 

II. 9672 — 6-39 10311 

III. 10J-68 — 1-39 103 07 


(In analysis No. I it was dissolved by melting with bisulphate of 
potassa, in Nos. II and III with hot sulphuric acid.) — The excess 
obtained thereby, as well as a email increase of weight of the arcan- 
site whilst being heated either by itself or with sulphuric acid 
(in which case some sulphurous acid was given off), induced Da- 
mour and Descloizeaux to think that a part of the titanium was 
contained in the arcansite as oxide. They find a support for this 
opinion in the fact that, according to their experiments, brookite 
remains unaltered if heated in a glass tube, but takes the lustre and 
colour of arcansite before the blowpipe in the reducing-flame, 
and that rutile, if heated in hydrogen-gas, becomes -iron-dark, 
and almost metallic in lustre on being fractured, losing in absolute 
gravity and gaining in sp. gr. by 0-092. They therefore consider it 
as not unlikely that arcansite is a brookite which has been altered by 
heating in the presence of reducing vapours j in this case, however, 
it ought to have a greater sp. gr. than the brookite, which is quite 
contrary to truth. 

Bed Hematite. — Schnabel(l) analysed red hematite from the 
Engclsherberg Mine, near Wetzlar (I), from the Hermannszeche in 
the same place (II), and “Eisenrakm” (III) from the latter mine. 



Si0 3 . 

P0 5 . 

Feo0 3 . 

AI0O3, 

CaO, MgO. 

HO. 

Total. 

I. 

16*74 

0-51 

80-95 

0-97 

0-83 

100-00 

11 . 

2316 

0-45 

73-77 

1*41 

1-21 

100-00 

III. 

5-63 

0*19 

92-45 

0-65 

1-08 

10000 


Emery. — L. Smith(2) has laid claim to the discovery of the emery 
in Asia Minor(3). 

Periciase. — Damour(4) has analysed periclase repeatedly, with 
particular reference to the state of oxidation of the iron contained in 
it. The mineral had been previously purified by a digestion with 
acetic acid or dilute hydrochloric acid, which do not affect it, from the 
carbonate of lime and carbonate of magnesia, and from the coating of 
sesquioxide of iron. In this state it exhibited a distinctly alkaline 
reaction. . Heated with hydrogen, it did not lose in weight. Ignited 
in oxygen, it increased in weight, so much that all the iron in the 
mineral must be taken to be protoxide. The sp. gr. Damour found 
to be =3-674. 

(1) Rammelsb. Handw., 4. Suppl., 194, 

(2) Sill. Am. J. [2] VII, 285. 

(3) See Annbal Report for 1847 and 1848, II, 391. 

(4) Bulletin G&>log**[2] VI, 311. 

LL 2 
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Periclase. 


MgO. 

FeO. 

Total. 


I. 

93*86 

5-97 

99*83 


II. 

93*38 

6-01 

. 99-39 


Iron-Flint. — The red iron-flint from Sundwich, near Iserlolxn, has 
been analysed by Schnabel(l). * 

SiOy FejO*. A1 2 0 3 . HO. Total. 

94-93 3-93 0-42 0-73 100-001 

White Antimony. — Suckow(2) analysed white antimony from 
Wolfach. 

SbO a . Fc 2 0 3 . SiO. ( . Sb. Total. 

91-7 1-2 0-8 6-3 1000 

Hydrated oxides. Nemallte (Brucitc.) — According to Whit- 
ney^), the nemalite is a fibrous variety of brucitc mixed with some 
carbonate of magnesia. Analysis gave 

MgO. FeO. C0 2 . HO. - Total. 

62-89 465 4-10 28-30 100-00 

Hydrargillite. — On hydrargillitc, see gypsite. - 
Brown Hematite. — Schnabel (4) analysed No. I transparent crys- 
talline laminre of goethite from the Eisenzcche, near Eiserfeld ; 

II. Lepidokrokite from the Huth Mine, near Hamm on the Sieg; 

III. Long fibrous brown hematite from the same locality ; IV. 
Fibrous brown hematite from llollertcrzug, near Siegen ; V. Stilp- 
nosiderite from the Catherina Mine, near Hamm ; VI. A black-brown 
hematite from the Vier Winde Mine, near Hamm (5), produced by 
oxidation of the iron spar there. 



Feo0 3 . 

Mn 2 0 3 . 

CaO. 

, MgO. 

IIO. 

SiO a . 

i’<V 

Total. 

I. 

89~27 

0-65 

— 

— 

1008 

— 

— 

100-00 

II. 

83 51 

4*72 

— 

— 

11*35 

0-42 

— 

100*00 

III. 

85-57 

1-25 

— 

— 

12*63 

0*57 

— 

100*02 

IV. 

84*24 

2-45 

— 

— 

12-68 

0-63 

— 

100*00 

V. 

75-70 

— 

— 

— 

13-32 

7-61 

2G7 

99*30 

VI. 

76-76 

16-56 

0-60 

0*44 

5-64* 

— 

— 

100*00 


* Together with the loss. 


w*d. — A dark brown wad of 2’ 179 sp. gr. with reddish-brown 
streak freftn Krummau in Bohemia, has, according to Kussin(6), the 
following composition : 

MnO. - O. Fc 2 O a . 1IO. Total. 

64-40 7*37 11-12 14 10 96-99 


(1) Raramelsb. Handw., 4. Suppl., 193. 

(2) Verwitterung im Mincralreich, 1. Heft, 12; Kammelsb. Handw., 4, Suppl., 4 
(in abstr.) 

(3) Jouni. Bost. Soc. Nat. Hist. 1849, 36; Sill. Am. J. [2J VII, 434 (in abstr.) - 

(4) Kammelsb. Handw., 4. Suppl., 272. 

(5) Ibid., 209. (6) Ibid., 259. 
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Oxides B2O) with Oxides no. (Spinels.) Pstlomelane. — Her- 

teril) has analysed, under Earn melsb erg’s direction, compact psilo- 
xnelane from Elgersburg I, and Heyl, a lamellar psilomelane from 
Langcnberg, near Scbwarzcnberg, in the Erzgebir'ge, (II). Another 
variety equally lamellar from the Junge Sinternzeche Mine, near 
Eisern, was analysed by Schnabel (III) : 



MnO. 

O. 

BaO. 

CaO. 

MgO. 

KO. 

C 11 O. 

Fe, 2 0,,. 

HO. Matrix.| 

Total. 

I. 

74-61 

1606 

2-40 

1-84 

0-64 

0-92 

0-46 

— 

2-70 ; — 

99-63 

II. 

68-00 

13-62 

8-59 

0*20 

0*53 

0-27 

0-36 

— 

3-95 2-18 

97-70 

III. 

78-90 

1202 

— 

— 

. — 

0*27 

— 

4-40 

4*38 1 — ^ 

99-97 


Coraclte. — Le Conte’s coraeite(2) has been analysed by Whit- 
ncy(3). His description of the mineral agrees with that of Le 
Conte, with the exception of its hardness, which he gives as =3 : 

Si0 3 . A1 2 0 3 , Fejj0 3 . U 2 0 3 . PbO. CaO. C 0 2 . HO. . Total. 

4-35 0-90 2 : 24 59-30 5-30 14-44 7*47 4-64 98-70 

It is impossible to draw from this any conclusion as to the chemical 
constitution of the mineral. Whitney thinks that the uranium in 
the mineral cannot be taken as proto-scsquioxide (U0+U 2 0 3 ), as Le 
Conte has done, because the mineral is easily soluble in hydrochloric 
acid, while pitchblende cannot be dissolved by it. However, an 
earthy variety, such as that to which the above analysis seems to 
apply, might prove, in this respect, different from the hard mineral. 

irite. — In a microscopic examination of irite, Kenngott(4) ob- 
served distinct crystals of the form of a regular octahedron. They 
are frequently tabular with two predominant opposite faces, and 
might, therefore, also be combinations of a rhombohedron with a 
basal face. The formula 110, lt 3 0 3 would indicate an octahedron. 
According to Kenngott, the irite is weakly attracted by the magnet. 

sappiitrine. — Dam our (5) analysed sapphirine. Sp. gr. =3*473. 
When pulverised it was fused with bisulphate of potassa. 



Si0 3 . 

AI 3 O 3 . 

MgO. 

FeO. 

Total. 

I. 

14-88 

63-31 

1906 

209 

99*34 

II. 

14-84 

63-20 

19-50 

1-90 

99*44 


The relation of the oxygen in the MgO to that of A1 2 0 3 to that of 
Si0 3 is, therefore, =1:4:1, as also appears from Stromeyer’s 
analysis. 

Bydrated Alumlnatci. Voelcknerltc and Hydrotalclte. — Her- 
man n (6) is of opinion that voelcknerite(7) described by him, and 

(1) Rammelsh. Handw., 4. Suppl., 191. 

(2) See Annual Report for 1847 and 1848, II, 39®. 

( 3 ) Journ. Bost. Soc. Nat. Hist 1849, *36 ; Sill. Am. J. [2] VII, 434 (in abstr.) 

(4) Kenngott’s Min. Untersuchungen, 1. Heft, 61. 

(5) Bull. G 60 I. [2] VI, 415. 

( 6 ; J. l’r. Chejn. XLVI, 237 ; Rammelsb. Handw., 4. Suppl., 257 (in abstr.) 

(7) See Annual Report for 1847 and 1848, II, 397. 
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dfwted Hochstetter*s(l) hydrotalcite, which is similar to it, are produced 
alum i- by decomposition of one and the same mineral, which has obtained 
Veetckne- different quantities of carbonic aoid from the air, and has at the same 
rite and time lost water in the transition to hydrotalcite. The original com- 
h y dmai- po 8 iti on j g sa id to have been =6 Mg 6, (Al s O s , Fe a O a ) +16 HO. 

Silicates. — Laurent(g) has given a detailed account of his 
views of the atomic constitution of the silicates (3). As to his opinions 
developed there with regard to the relation of composition and 
crystalline form, see p. 12. 

Anhydrous silicates. staurollte.or-Kenngott(4) has measured 
a staurolite-crystal of good reflecting character from Cheronice. It 
gave oo P='l28? 57 ' in the brachydiagonal principal section ; 0 P : 

P oo = 125° 36', ooP:ooPoo =115° 39" and Poo : oo P=137° 18' 
on both sides. From the two last angles to which Kcnngott 
gives preference, it follows oo P = 128° 42' and P oo =70° 46' in the 
macrodiagonal principal section, which gives the relation of the 
principal axis to the macrodiagonal and brachydiagonal =0*676 : 1 : 
0*480. 

According to Kenngott, the composition-face of the known twin- 
like combinations of staurolite with disthcnc, is in the former parallel 
to the brachydiagonal, in the latter parallel to the orthodiagonal prin- 
cipal section, in which direction it presents the most easy cleavage. 

Chlastolite. — Chiastolite of peach -blossom red colour, and pre- 
senting cleavage following a rhombic prism of 93° 30', and of 3*10 
sp. gr., occurring in mica -slate, in the neighbourhood of Bona, gave 
in an analysis of E. Rcnou(5) 36*6 per cent silicic acid and 61 ’9 

E er cent of alumina, together with traces of magnesia and iron. It 
as, therefore, the composition of cyanite : 3 A1 2 0 3 , 2 Si0 3 . 
Sillimanite. Buctaoizlte. Fib route. — B. Silliman, jun.,(6) has 
analysed sillimanite, bucholzite, and fibrolite, and become convinced 
that these minerals agree with disthene in their crystalline form, hard- 
ness and chemical composition, and are to be considered as varieties of 
it. He analysed perfectly crystallised sillimanite, (I) from Chester, in 
Connecticut, the original locality of the Boven mineral ; bucholzite 
from Chester county, in Pennsylvania (II), the locality of the mineral 
analysed by Thomson, besides bucholzite from Brandywine Springs 
(III) in Delaware ; and fibrolite coming from the collection of Count 
Bournon, (IV). 


(1) Berzelius' Jahresber. XXIII, 281. 

(2) Laur. and Gerh. C. R. 1849, 276. 

?3) Seq Annual Report for 1847 and 1848, II, 397. 

(4) Kenngott’s Min. Untersuchungen, 1. Heft, 49 

(5) Exploration Scientifique de FAlgdrie, Paris, 1848, 58; Jahrb. Miner. 1849, 92 
(in abbtr.) 

^6) Sill. Am. J. [2] VIII, 386; Phil. Mag. [3] XXXV, 459 (in abstr.); J. Pr. Chern. 
XLIX, 203. 
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Si0 3 . 

AloOg. 

MgO. 

MnO. 

Total. 

Sillima-. 

pltrf. 

Buchol- 

I. 

37*65 

62-41 

— 

— 

10006 

II. a. 

34-31 

64-43 

* 0-52 

trace 

99*26 

site. 

II. b. 

35-96 


_ 


Flbrolite 

III. 

3615 

63-52 

— 

' — 

99-67 


IV. 

36-30 

62-41 

0-70 

— 

99-41 



Siyiman is of opinion that andalusite also has the same compo- 
sition as disthene,_ and, therefore, that these minerals are species of 
the dimorphous silicate of alumina 3 A1 2 0,, 2 SiO s . — All the above 
minerals can, according to his experience, be completely decomposed 
only by caustic potassa or by hydrofluoric acid. 

Taicsteinmark. — According to an analysis performed by .Kussiu(l) 
a “ talesteinmark/’ from the iron mine of Zsidovar, not far from 
Temesvar, in Hungary, has almost the same composition as that, from 
Rochlitz, analysed by Kersten.(2) 

SiOj. AU> 3 . MgO. Total. 

36-01 63-72 traces 99-73 

Anhydrous Silicates with Bases RO. Talc. — Hermann(3) ex- 
amined a greenish-white, perfectly transparent talc, in thin laminae (I), 
from Roschkina, in the district of Slatoust, in the Ural, and De- 
lcssc(t) the talc, which occurs in greenish-white translucent lamina;, 
interspersed in euphotidc, from Odern (in the Vosges) (II). 



SiO a . 

ai 2 o 3 - 

FeO. 

MnO. 

NiO. 

CaO. 

MgO. 

co 2 . 

HO. 

Total. 

I. 

59*21 

— 

214 

— 

0-12 

— 

34-42 

2-5(3 

100 

99*39 

11. 

59-61 

0-81 

3*95 

0-56 

— 

2-88 

28-41 

— 

3*78 

100*00 


Hermann calculated from his analysis the formula 8 MgO, 
9 (Si0 2 , C0 2 ). According to Rammelsberg, it is 4 MgO, 3 Si0 3 = 
MgO, SiO a + 3 MgO, 2 Si0 3 (5). — In the talc of Odern, the ratio of 
the oxygen in RO : Si0 3 =l : 2*416=5 : 12. If we look on the water 
as really a constituent, the formulae 4 (RO, SiO H ) + RO, HO.. De- 
lessc gives the formula 3 (RO), 2 Si0 3 . — A peculiar foliated columnar 
variety of talc, from Kraubat, in Styria, has been described by 
Haidinger.(C) 

Soapstone. — Hermann(7) has found that the soapstone of Wun- 
siedel, in which, as well as in soapstone, examined by him from 
other localities, Lychnell found no water, gives 5*6 per cent of water 
when ignited in a wind-furnace. Since former analyses gave also 
similar quantities of water, while, on the other hand, Lychnell could, 
not have overlooked so large an amount, Hermann admits that there 
are perfectly anhydrous soapstones, as well as such as give different 


(1) Ratnmelsb. Handw., 4. Suppl., 214. 

(2) Schweigg. Journ. LXVI, 16. (3) 3 , Pr. Chem. XLVI, 232. 

(4) Ann. Min. [.4] XVI,. 333. ' (5) Uammels. Handw , 4. Suppl., 219. 

(6). Wien. Acad. Bcr., 5. 'Heft, 104. (7) J. Pr. Chem, XLVI, 233. 
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Soap. 

stone. 


amounts of water, a fact which perfectly agrees with the pseudomor- 
phous formation of this mineral. (1) The proportions of oxygen of 
MgO : Si0 3 in anhydrous soapstone Hermann assumes to be 5 : 12 
—3 :.7*2, while Rammelsberg(2), after comparing the- analyses 
which, are most to be depended on, sets it at =3 : 8, and from this 
establishes the formula as 9 MgO, 8 SiO s =3 MgO, 2 Si0 3 4- 6 (MgO, 
Si0 3 .) 

(Pyroxene.) Wollastonite. — Rammelsberg(3) has analysed fo- 
liated wollastonite, of silky lustre, and very like tremolite, which 
Hartig discovered - in Hartzburg, in the Hartz (1). It is very simi- 
lar to the wollastonite from the granular limestone of Auerbach, in 
the Bergstr&sse, of which Winckler(4) has made an analysis (II). 

SiO a . CaO. MgO. Fe 2 0 3 ; Mn B 0 3 . . Total. 

I. 53*01 44-91 1-04 traces* 1-59 100-55* 

II. 53 00 45-40 traces 0-60 1>00 lOOOOf 


* Together with traces of Al 2 0 3 . t Together with traces of CO,. 

Silicate of Manganese. (Rhodonite.) — Hermann(5) examined the 
following varieties of silicate of manganese from North America : 
(!) Rhodonite, from Sterling, in New Jersey, of sp. gr. 3 03, and 
with the cleavage of augitc ; (II) Fowlerite, from the same locality ; 
and (III) Rhodonite, from Cummington, in America, marked as 
bisilicate of manganese. The sp. gr. of this last was = 3*42. 

SiO s . MuO. FcO. Fc 2 0 3 . ZnO. CaO. MgO. IIO. O avid C0 2 . Total. 

I. 46-48 31-52 7-23 — 5-85 4 50 3-09 1 00 — 99-67 

II. 29-48 50-58 — 13 22 — — — 3-17 3-55 100-00 

III. 48 91 46-71 — — — . 2 00 2-35 — — 10000 

The rhodonite from Sterling gives the proportion of oxygen in 
RO : SiO s = l : 19G = 1 :2, and thus is manganese-angite. Hermann 
considers fowlerite as manganesc-augite undergoing decomposition. 
The rhodonite from Cummington gives the foregoing proportion of 
oxygen =8 : 17*13 = 1 : 2*14. Hermann fixes this at =4: 9, and 
considers this mineral as manganese-amphibole, like Thomson's 
sesquisilicate of manganese from Sterling, which is cleavable in the 
direction^ a prism of 123° 30'. 

niopaidc. — Kussin(6) has analysed an augite from -Brazil which 
was free from alumina, and of sp. gr. 3*37. 

SiO„. CaO. MgO. FeO. Total. 

' 55-61 25-11 17-82 1-20 9974 


This very closely corresponds with the formula 3 CaO, 2 SiO s 4- 
3 MgO, 2 Si0 8 , which is that of diopside. 


(1) See Annua) Report, for 1847 and 1848, II, 502. 

(2) Ilammelsb. Handw., 4. Suppl., 210. 

(3) Pogg, Ann. LXXVIJ, 205; Rammelsb. llandw., 4. Suppl., 266 (iu abstr.) 

(4) Jahrb. Pr. Pharm. XVIII, 317. 

(5) J. Pr. Chem. XLVII, 5. 

(0) Rammelsb. Handw., 4. Suppl., 12. 
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Auffite.— Coquand(l) has analysed two minerals till now reckoned 
as hornblende, consisting of fibrous radiations, of which the one (I), 
of a gray colour, and of sp. gr. 3'530, occurs frequently as the matrix 
of lead-, zinc-, copper- and iron-ore, in the environs of the Rocca 
S. Silvestre, in the Campiglia, in Tuscany ; the other (II), of a 
bottle-green colour, and of sp. gr. 3*462, as. well there as in Elba, 
occurs in large quantity as a gangue-stone. 

Si0 3 . CaO. FeO. MnO. MgO. Total. 

I. 48 21 10 20 traces 99*0 

LI. 50 15 25 9 — ^ 99-0 

The proportion of oxygen of RO : Si0 3 is in I. = l : 1*80 ; in II. = 

1 : 1*73 ; therefore, nearly = 1 : 2, on which account Coquand con- 
siders these minerals as augites(2). 

F. Sandberger(3) has found augite and hornblende in large quan- 
tity and determinably crystallised beside of one another in a por- 
phyritic basalt between Schamberg and Hartlingen, in Westerwald. 
No combinations were found reminding one of uralite. 

Jeircrsonite. — Hermann(4), after a crystallographic and chemical 
examination of the jeffersonite of Sterling, in New Jersey, has pointed 
out that it is a variety of augite, which has already for some time been 
admitted by Breithaupt(5), Dana(6) and others. The form of the 
crystals examined was ooP.ooPoo.(ooPoo).0P.P. The angles 
of these Hermann found to be as follows: ooP = 87°; P:P = 
120° 30' ; O P : oo P oo= 106°. The degree of hardness was 5*5 
and the sp. gr.=3*31. The analysis gave : 

Loss on 

Si0 3 . AL,0 3 . FeO. MnO. 2?nO. CaO. . MgO. ignition. Total. 

49*91 1*93 10*53 7*00 4*39 15*48 8*18 1*20 98*62 

numbers which conduct to the known proportions of oxygen in 
augite, 1:2. 

niaiiapc. — Delesse(7) examined, in conjunction with Descloi- 
zeaux, diallage from the euphotide of Odern, in Upper Alsace, which 
was transparent in thin lamina), and fusible with great difficulty 
before the blow-pipe. Besides the known perfect cleavage-planes of 
mother-of-pearl lustre, there were found in it three others, less 
perfect, in the direction of ( 00 P 00 ) arid 0 P of augite, and in 
the direction of a vertical prism. The latter cut the perfect cleavage- 
planes situated parallel to oo P oo at angles of 152°, whence it 
follows that the angle for the cleavage-prism is 124°. (in the clino- 

(1) Bull. Geolog. [2] VI, 671. 

(2) See Annual Report for 1847 and 1848, II, 400, 'Augite, No. II. 

(3) Pogg. Ann. LXXVI, 111. 

(4) 3. Pr. Chera.XLVII, 12? Ratnmelsb. Ilatulw., 4. SuppL, 111 (in abstr.) 

(5) Brcithaupt’s Handb. Ill, 585. 

(6) Dana’s System of Mineralogy, 2. Edit., 365. 

(7) Ann. Min. [4] XVI, 331 ; Compt. Rend. XXX, 1« (in abstr.) 
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manage. diagonal principal section), as in hornblende, on which account 
Delesse considers this diallage' as a variety of uralite. Delesse 
does not mention with certainty whether distinct crystals occur of the 
form of augite; but this would appear to be the case from his' asser- 
tion that the chief direction of cleavage is opposite to the angle of 
87° in augite. The analysis performed by Delesse indicates likewise 
its relationship to hornblende. 

Loss on 

SiOj. ' AljOj. Cr s O s . FeO.' MnO. • CaO. . MgO. ignition. Total. 

49-30 5-50 0-30 0-43 051 . 15-43 1761 0-85 98-93 

(Ampblboie.) Hornblende. — Delesse examined also two varieties 
of hornblende out of diorite, in the Vosges. The one (I), in very 
fibrous laminae from the diorite of Pont St. Jean, near St. Mauricc(l), 
of a beautiful green, transparent in thin laminae, cleaving at an 
angle of 124°, and with sp. gr. 3 059. The other (II), out of 
the diorite of Faymont(2), is black and foliated, but is also found in 
distinct crystals. A hornblende from Zsidovacz, in Hungary (III), of 
sp. gr. 3*136, has been analysed by Kussin(3), another from Haavi, 
in Fillefjeld (IV), by Suckow(4). , 

Loss on 

SiOj. A1 2 0 3 . C15O3. FeO. MnO. CaO. MgO. KO. j N aO. ignition . Tolal. 

I. 50-04 8-95 0 24 9‘59 0‘20 11-48 18-02* . 0-08 j 0 81 j 0‘59 j 100*00 

II. 41-99 11-86 — 22-22 — 9-55 j 12-59* 1-32 j 0-47 ! 100 00 

III. 46-01 10-49 — 10 03 3 46 13-80 ! 15-09 — | — I j 98 88 

IV. 45-37 14-81 | — 8-74 1-50 | 14-91 ; 14-33 — | — j _ 99-66 

* In 1 and II the magnesia was not directly determined. 

Byssoiite. — Kenngott(5) has examined, crystallographically, bys- 
soiite, and in the fine hair-like needles from the Tyrol, has clearly 
distinguished the planes 00 P, 00 P 00 and-(oo P 00 ). He was even 
able to effect a measurement, which gave 00 P= 124° 21', as in 
hornblende. The needles of byssoiite, front St. Gotthard, lie recog- 
nised as the combinations 00 P . (00 P 00 ). 

Boitontte. — According to B. Silliman, jun.(6)* the mineral named 
by Shepard, from its locality, Bolton, in Massachussets(7), is different 
from the silicate of magnesia of Thomson(7), with which it was 
pnee considered as identical. The genuine boltonite is granular, 
with glassy lustre, lead-gray, and becomes yellow by degrees in the 

(1) Ann. Min. [4] XVI, 339. 

.(2) Ann. Min. [4] XVI, 359. 

(3) Rammelsb. Handw., 4. Suppl., 102. 

(4) Suckow, die Verwitterung im Mirieralreich, 1. Heft. 143; Rammelsb. Handw., 

4, Suppl., 102 (in' abstr.) 

(5) Kenngott’s Min. Untersuckungen, 1* Ileft,. 5 und 77. 

(6) Sill. Am. J. [2] VIII, 391; Phil. Mag. [3] XXXV, 462 (In abstr.); J. Pr. Chem. 
XLIX, 205. 

(7) See Shepard’s Treatise on Mineralogy, 78, and Dana's System of Minera- 
logy, 2nd Edit., 345, and Dufr?noy’s Min&alogie, III, 545. 
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air, which according to Saemann, from whom Silliman received Boitonit., 
the sample for his analysis, arises from the oxidation of magnetic 
iron mixed with it(?). Its degree of hardness is = 5*5. Its sp. gr. 

= 3 ‘008. The yellow variety gave : 

SiOg. AL,O s . MgO. FeO. CaO. TotaL 

46-062 5-667 38-149 8-632 1-516 100026 

Silliman deduces from this the formula 2 RO, (SiO„ A1 2 0 3 ). 

Thomson's analysis had given 5G-64 Si0 3 , 36*52 MgO, 2*46 
Fe 2 0 2 , and 6*07 A1 2 0 3 . 

chrysolite. — Beck (I) and Hermann (II) analysed a trans- 
parent, olive-green, chrysolite, of sp. gr. 3*39 to 3*43, "which oc- 
curred embedded in talc-slate m compact fragments, at Syssenk, in 
the Ural(l). 

SiO a . MgO. FeO. NiO. Total. 

I. 39*2*08 44064 17*445 — 100*717 

II. 4004 42*60 17*58 0*15 100*37 

olivine. — Baumann(2) examined, under Rammelsberg’s direc- 
tion, an already somewhat weathered, brownish olivine, from the 
basalt of Bollenrcuth, in the Fichtelgebirge (I), and Rammels- 
berg(3) himself analysed the olivine from the basalt of Engelhaus, 
near Karlsbad (II). 

Si0 3 . MgO. FeO. Total. 

I. 44*69 40-92 14 22 9983 

II. 39*34 45*81 14 85 100*00 

Troo*tite. wiilemlte. — IIcrmann(4) found, by comparing the 
properties of troostitc with those of wiilemitc, from Sparta, in North 
America, that they agree in essential particulars. The chemical 
examination of a specimen of troostitc of 4*02 sp. gr., proved the 
latter to be a \ariety of willemite containing much manganese. 

Si0 3 . ZnO. MnO. MgO. FeO. Loss on ignition. Total. 

26*80 60-07 9*22 2*91 trace 1*00 100*00 

From this the mineral has the formula 3 (ZnO, MnO, MgO), 

SiO a . 

An hydrous Silicates with Bases* R 2 0 3 and RO. Bpldote. 
(Pitttazite; Thulite.) — Baer(5) has analysed the pistazite from Bourg 
cFOisans (I a and b), and Berlin (6), the thiilite of the Iron Mine of 


(1) J. Pr. Chem. XLVI, 222; Rammelsb. Handw., 4. Suppl., 172 (in abstr.) 

(2) Kanunelsb. Handw., 4. Suppl., 14. 

(3) Ibid., 16. 

(4) J. Pr. Chem. XLVII, 9; Rammelsb. Handw., 4. Suppl., 114 (in abstr ) 

(5) Polyt. Centralblatt, 1849, No. 25 ; Arch. Pharm. [2] LVII, 274 ; J. Pr. Chem. 
XLVII, 461 (in abstr.) 

(6) Pogg. Ann. LXXVIII, 414. 
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£” o h V- Klodeberg, near Arendal (II). The last was massive, and possessed 
silicates a sp. ST. of 3*34. " 

with r o 

bases Si0 3 . FejOj. AI 2 0 8 . MnO. CaO. MgO. NaO. VO a . HO. Total. 

la. 37-78 1603 21-75 — 23-86 0-47 — — — 9989 

BO. Ib. — 15-91 20-74 — 2306 074 0-41 — — . — 

Epidote. II. 40-28 1-54 31-84 0-95 21-42 0-66 — 022 1-32 98-24 

(Pistazttej # # 8 _ 

thuiite.) j n I a# ^ was treated with carbonate of soda, and in I b/ with 
hydrofluoric acid. In II. the alkalies were not determined. — The 
analyses of both the epidotes lead to the proportions of oxygen of 
RO : R 2 O s : Si0 3 = 1:2:3. 

Rammelsberg(l) has communicated the details of his new 1 2 3 4 5 
analysis of the green epidote from Arendal, which was mentioned in 
the last Annual Report, II, p. 404 ; whereby he points out, that his 
early analysis(2) is correct, and that this epidote neither contains prot- 
oxide of iron, which Hermann(3) fouud in his analysis, nor does it 
give proportions of oxygen different from those before quoted, and 
generally adopted for epidote. Two experiments with the unignited 
mineral, in which it was decomposed by fusion with borax, and the 
solution in hydrochloric acid digested with metallic copper, gave 
15-207 and 15-98 per cent of sesquioxide of iron ; two other experi- 
ments, in which the mineral upon ignition was decomposed by 
hydrochloric acid, gave 16-11 and 1 6-44 per cent of sesquioxide of 
iron. After separating, by carbonate of baryta, the sesquioxide of 
iron from the solution of the ignited mineral in hydrochloric acid, 
no protoxide of iron could be detected by means of terchloride of gold. 
The complete analysis gave : 

SiO a . A1 4 0 3 Fc 2 0 3 . CaO. MgO. Loss on ignition. Total. 

38-76 20-36 1635 2371 044 200 101-62 

from which it follows that the ratio of oxygen in the above are 
= 1:2-08:2-92, or =1:2:3. liammelsberg has, moreover, 
pointed out that all Hermann’s analyses, as well of epidote' as 
of bucklandite, conduct to this and no other ratio of the oxygen, if 
one takes into calculation the unavoidable errors of analyses, as well 
as the circumstance that the method used by Hermann for deter- 
mining the state of oxidation of the iron could dead to no exact 
results. 

. Ortbtte. — Rammelsberg has communicated (4) the result of an 
analysis of orthite from Miask (of sp. gr. = 3-647), which he 
had performed some considerable time before, and he has calculated, 
from the data of Hermann’s last analysis(5), the amount of ses- 

(1) Pogg. Ann. LXXVI, 95. 

(2) Kammelsb. Handw., 2. SuppL, 48. 

(3) See Annual Report for 1847 and 1848, Table to Vol. II, 403, Nob. 4 and 7. 

(4) Pogg. Ann. LXXVI, 96; Rammelsb. Handw., 4. Suppl., ’174 (in abstr.) 

(5) See Annual Report for 1847 and 1848, II, 404, Analysis No. II. 
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quioxide of iron which had been then found to be 16*13 per cent (I) < * rtW *f* 
aa protoxide. — He has also directly determined the. amount of 
iron in both degrees of oxidation contained in a specimen of 
orthite of Hitteroen, obtained from Scheerer, of sp. gr. 3*546, 
and thereby he has corrected (II) Scheerer’s last analysis of this 
orthite(l). In two experiments he obtained 7*93 and 8*07 per cent 
of sesquioxide. 



SiO r 

AL>O v 

Fe.0 3 . FeQ. 1 

CuO. 

CeO & LaO. 

YO. 

CaO. 

MgO. 

KO. 

HO. 

Total. 

I. 

34-08 

16-8*6 

7*35 7-90 

0*1-3 

21-38 

, — 

9-28 

0*95 


1-32 

99-25 

IT. j 

33*81 

1304 

8-16 8*30 

— 

20-50 

| 1*45 

9-42 

0-38 

jo-67 

3-38 

99-11 


Hence both orthites agree well together, except in the amount of 
water they contain, and conduct to the formula established by Her- 
mann^) for the orthite of Miask, 3 RO, Si0 3 + R 3 0 3 , SiO s (without 
the water). 

Rammelsberg imagines that the orthites also of Werchoturje, 
of Stockholm, and of Fillefjeld, have the 0 same composition, and 
considers them all as originally anhydrous. 

idocrase. (Vesuvian.) — Raminelsberg(3) has also communicated 
the results of three analyses -made some time ago, of vesuvian, from 
Kongsberg. For the analysis, No. I. a well crystallised ; for Nos. II. 
arM III. an amorphous, apparently somewhat decomposed mineral, 
of 3*384 sp. gr., was taken. 



Si0 3 . 

ai 2 o 3 . 

Fe>0 3 . 

CaO. 

MgO. 

Loss on ignition. Total. 

I. 

37-24 

16*80 

7-21 

33-GO 

5-26 

0-22 100-33 

II. 

38-26 

1513 

8*38 

3414 

3-68 

0-41 10000 

III. 

38*39 

13*84 

998 

33-76 

3-81 

0-41 10019 


By a separate experiment there were found in thq amorphous 
mineral 9*48 per cent of sesquioxide, and 0*45 per cent of protoxide 
of iron. — The analyses lead to the formula of garnet. See Annual 
Report for 1847 and 1848, II, p. 406. 

Carnet. (Almandlne ; Metanlte.) — A. Besnard(4) has analysed a 
remarkably beautiful columbine-red almandine, of sp. gr. 4*2, from 
Albernreit, near Waldsassen, in Bavaria (I), and W. Fischer(5), 
a crystallised iron garnet (melanite), from Franconia, in North 
America (II). 

SiOj. A1 2 0 3 . Fc., 0 3 . FeO. MnO. CaO. MgO. Total. 

I. 38-76 21*00 — 32-05 6-43 — 3-95 102-19 

II. 38-85 — 28-15 — — 3200 — 99-00 


(1) Pogg. Ann. LXI, 636. 

(2) See Annual Report for 1847 and 1848, II, 404, where a preliminary notice of 
Raminelsberg’8 experiments was given. 

(3) Rammelsb. Handw., 4. Suppl., 254. 

(4) Correspondenzbl. d. Zoolog. Vereins in Regensburg,- 1849, III, 30; J&brb. Miner. 

1849, 5. lleft, 563 (in abstr.) - 

(5) Sill. Am. J. [2] IX, 84. 
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Scapolite. — Suckow(l) has analysed a blueish-gray scapolite, of 
sp. gr. 2*64, from Malsjo. 

SiOj. A1 j 0 3 . ' FeO. CaO. 'Volatile matter. Total. 

4817 28*27 2*14 19*04 2*00 99*62 

Nvttaute. — L. Stadtmuller(2) has analysed, under the direction 
of B. Silliman, jun., the nuttalite from Bolton, in Mjissachussets, 
and found that it is identical with scapolite, which Hausmann(3) 
and Dana(4) have already mentioned. The analysis gave : 

Si0 3 . AJ 2 0 3 . • FejjOa. CaO. KO. NaO and MnO. HO. Total. 

45*791 30*107 3*861 17*406 3*486 traces 1*630 100*281 

The ratio of oxygen in RO : R 3 0 3 : Si0 3 is = 1 : 2*99 : 4*363 = 
3:9: 12, as in wernerite. 

Felspar. Orthociase. — Delesse(5) lias analysed grayish-white 
crystallised orthociase (I), from a large erratic protogync block that 
had come down from flie Mer de Glace, at Cbamouny, and ((>) 
flesh-coloured crystallised orthociase (II) out of the pegmatite, from 
the Etang du Xenois, near Remiremont, in the Vosges. Furthermore, 
Moll has analysed(7) under Rammelsberg’s direction, a blueish- 
wliite orthociase, from Muldc, near Freiberg (III), and Bammq^s- 
btrtrg himself(8) a somewhat weathered orthociase (IV) from Aucrs- 
berg, in the Hartz. The sp. gr. of none of them was made out. 


Si0 3 . 

AI2O3. 

F&jOj. 

MnO. 

CaO. 

MgO. 

KO. 

NaO. 

HO. 

Total. 

I. 68*48 

19*06 

trace 

— 

0*63 

trace 

10*52 

2*30 

— 

98*99 

II. 63*92 

20*05 

0*30 

0*75 

0*60 

10*41 

3*10 

0*41 

99*54 

III. 65*75 

17*72 — 

— 

0*82 

— 

12*05 

3*66 

— 

100*00 

IV. 66*26 

16*98 

0*31 

— 

0*43 

0*11 

14*42 

0*20 

1*29 

100*00 


Alblte. — G. Brush and C. Weld(9) have analysed, at the in- 
stigation of B. Silliman, jun., a grayish-white granular albitc, 
somewhat like dolomite, which had been previously taken for indi- 
anite. Its sp. gr. was 2*619, it did not tinge the flame yellow, and 
it possessed the unusually high degree of hardness of 7 to 7*25, 


(1) Suckow, Verwitterung im Mineral reich, 1. Heft, 138 ; Rammelsb. Handw., 4. 
Suppl., 203 (in abstr.) 

(2) Sill. Am. J. [2] VIII, 394 ; Phil. Mag. [31 XXXV, 464 (in abstr.) ; J. Pr. Chem. 
XLIX, 207. 

(3) Ilausmann’s Lehrbuch, I, 621. 

(4) Dana’s System of Mineralogy, 2nd Edit., 358. 

(5) Bull. Geol. [2] VI, 232; Ann! Ch. Phys. [3] XXV, 114 (in. abstr.); Rammelsb. 
Handw., 4. Supply 188; Phil. Mag. [3] XXXIV, 2347 

(6) Ann. Min. [4] XVI, 99 ; Compt. Rend. XXIX, 24 (in abstr.) ; Arch. Ph. Nat. XI, 
318 ; J. Pr. Chem. XLVII, 460. 

(7) Rammelsb. Handw., 4. Suppl., 69. 

(8) Ibid., 70. 

(9) Sill. Am. J. [2] VIII, 389 ; Phil. Mag. [3] XXXV, 484 (in abstr.) 
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which it owes, according to Silliman, like indianite, .to, its oc- 
currence with corundum.' The specimen analysed by Brush (I), 
came from Lancaster County, in Pennsylvania; that analysed by 
Weld (II), from Unionville, in Chester County, Pennsylvania. — The 
same mineral from two other localities, Wejchester (III) and Wil- 
mington (IV), in Pennsylvania, had been jointly investigated in- 
1842, by Boye and Booth(l). 



SiO a . 

al 2 o 3 . 

FejOs- 

CaO. 

MgO. 

KO. 

NaO. 

HO. 

Total. 

1 . 

66-65 

20-78 

— 

2-05 

0-52 

— 

9-36 „ 

— 

99-36 

II. 

66*85 

21*88 

— 

1-78 

0-48 

— 

8-78 

0-48 

100-25 

III. 

67*72 

20-54 

trace 

0-78 

0.34 

0-16 

10*65 

— 

109*19 

IV. 

65-46 

20-74 

0-54 

0*71 

074 

1-80 

9-98 


99-97 


oitwociase. — Dclesse(2) found, near the orthoclase, in the 
protogyne from the Mcr de Glace, oligoclase also. This is mostly 
white, or greenish and dull, and possesses the well-known twin 
striae, and a sp. gr. of 2 633. Pure crystals were selected, and 
taken for the analysis (I). — Delesse(3) also arranged as oligoclase, 
on account of its amount of lime, and its somewhat high sp. gr. 
of 2*686, the felspar-like constituent of the porphyry of Schirmeck, 
in the Vosges (II), although this gave on analysis the oxygen-ratio 


of albite. 

The alkalies and 

magnesia 

were 

not directly determined 

by Dclesse. 


- 





Si0 3 . 

alo 3 . 

CaO. 

MgO. 

NaO. 

KO. 

IIO. 

Total. 

I. 63-25 

23-92 

3*23 

0-32 

6-88 

2-31 

— 

99-91 

II. 65-74 

18-49 

417 


10-60 


100 

10000 


Andesitic. — Delesse(4) has found andesine also in the diorite 
.from Faymont, in the Vosges(5). The mineral appeared in it 
in yellowish-white stellated groups of laminm, often also in tole- 
rably thick crystals. The amount of alkali it contained was not 
directly determined in the analysis. 

Si0 3 . Al a 0 8 . CaO. NaO and KO. HO. Total. 

59-38 25-57 6 50 7-30 1-25 10000 

Together with traces of sesquioxide of iron. • 

I. alt rad o rite. — Del esse lias investigated tlie composition of labra- 
dorite, or of some mineral akin to it, from the following rocks : (I) 
from the euphodite of Mont Genevre, in the Alps(6), (Saussure’s 

(1) Proceedings of the American Phil. Soc. II, 190; Phil. Mag. [3] XXXVI, 319. 

0^ Bull. Gcol. [2] VI, 234; Ann. Cb. Phys. [3] XXV, 114 (in abstr.) ; PhU. Mag. 

[3] XXXIV, 234; Uammelsb. Handw., 4. Suppl., .188* 

(3) Ann. Min. [4] XVI, 363. 

(4) Ibid., 357. 

(5) See Annual. Report for 1847 and 1848, II, 419. • 

(6) Bull. Geol. [2] VI, 547 ? Ann. Min. [4] XVI, 239 ; Arch. Ph. Nat. XII, 325 (in 
abstr.) 
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jade, Bendant’s saussurite), a tough, lamellar, indistinctly cleavable 
mineral, of a resinous lustre and greenish* white colour, in twin forms, 
of sp. gr. between 2‘8 and 3‘0, and decomposable with effervescence 
by acids when in fine powder j (II) from the amygdaloid porphyry in 
the neighbourhood of Oberstein on the Nahe(l), in colourless, 
transparent crystals, ' with vitreous lustre, and sp. gr. 2-612 ; 
(III) from the diorite of Pont Jean, near St. Maurice, at the 
foot of the Ballon d’ Alsace (2 ) ; (IV) from the euphotide of Odern, 
in Upper Alsace(3). — The two last arc greenish-white, with resinous 
lustre, and presenting fine twin striations. Nos. I and IV, pre- 
sented under the microscope, after heating, fine talc-like leaves and 
particles of a mineral like serpentine. All of these effervesced in 
some degree with acids. — To labradorite might also belong a speci- 
men analysed by Devil le(4), consisting of a much decomposed fel- 
spar (V), from Rothenbrunn, near Scheranitz, which, according to 
Deville, has been originally andesine, of which the lime and silicic 
acid has been partially replaced by water and carbonic acid. 



Si0 3 . 

A1 2 0 3 . 

Fe 2 0 3 . 

FeO. 

CaO. 

MgO. 

KO. 

NaO. 

co 2 . | no. 

A 

Total. 

I. 

4973 

29*65 


0*85 

11*18 

0-56 

0*24 

4*04 

t \ 

3*75 

100*00 

II. 

53*89 

27.66 

0*97 

— 

8*28 

— 

1*28 

4*92 

3*00 

100*00 

III. 

53*05 

28*66 

— 

0*90 

6*37 

1*51 

2*80 

4*12 

2*40 

99*81 

IV. 

, 55*23 

24*24 

1 111 

— 

j 6*86 

1*48 

3*03 

4*83 ! 

| 3*05 

9983 

V. 

1 53*92 

26*69 

1 — ■ 

1*08 

6*98 

1*68 

l*20i 

4*02 

1 2*93 | 1*40 

99*90 


If we put the oxygen of the alumina throughout as =3, the 
oxygen of the silicic acid will be in I. = 5-70, in II. = 6-68, in 
III. = 6*30, in IV. = 7'54, in V. = 6-87 ; on the average in each, 
therefore nearly = 3:6, which is what the formula of labradorite 
requires. 

cuaucoitte. — Giw r artow r sky(5) has analysed the glaucolite of the 
Baikal Mountains. The mineral was surrounded and interspersed 
with yellowish-green mica, and its sp. gr. was 2*65. Gi war- 
tow sky’s description of the mineral furnished nothing new. 

SiO s . AljjOy CaO. MgO. MnO. FeO. NaQ. KO. HO. Total. 

50-49 28-12 11-31 2-67 0-59 0 39 < 310 1 00 1*78 99 45 

This is almost exactly the same composition which Bergemann 
found for it(6). 


(1) Ann. Min. [4] XVI, 512. 

(2) Ann. Min. [4] XVI, 342 ; Compt. Rend. XXX, 176 (in abstr.) 

(3) Ann. Min. [4] XVI, 324 ; Compt. Rend. XXX, 148 (in abstr./ 

(4) Bull. G£ol. [2] VI, 410. 

(5) Bull, de la Soc. Imp. d. Nat. de Moscou, XXI, 548; J. Pr.-Chem. XLVII, 380 
(in abstr.) 

(6) Pogg. Ann. IX, 267. 
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Lepoutc. — Hermann(l) has examined lepohte(2), from Lojo (I), 
and from Orijarwfi, in Finnland (II), and found that it has the same 
composition as anorthite, but is distinguished from it in this, that it 
belongs to the felspars with left-handed inclination. — The measure- 
ment of pretty large, transparent, almost colourless crystals, with a 
vitreous lustre, gave oo' P : oo P' = 120° 30', in the brachydiagonal 
principal section, aud the inclination of 0 P upon the principal axis 
= 6-1° 30'. The cleavage was found to be in the direction 0 P and 

oo P oo. The degree of hardness is = 6, and the sp. gr. = 
2- 75 to 2*77. The mineral is fusible only on the edges to a 
transparent glass ; by strong acids it is decomposed when in a fine 
powder. The analysis gave : 

Loss on 



Si0 3 . 

ai 2 o 3 . 

Fc.>0 3 . 

CaO. 

MgO. 

NaO. 

ignition. 

Total. 

I. 

42-80 

3512 

1*50 

14*94 

2-27 

1-50 

1*56 

99*69 

II. 

42-50 

3311 

400 

10-87 

5-87 

1-69' 

1-50 

99*54 


According to Hermann, ainphodelite, bytownite, latrobite, and 
indianitc, belong either to lepolite or to anorthite, as they assimi- 
late in composition and form to the latter, but it is still to be 
determined whether they arc inclined to the right or to, the 
left (3). 

UndNayite. — Hermann(4) has investigated the lindsayite (lin- 
seitc), from the Lindsay Mine, at Orijarwfi, in Finnland, which 
was formerly analysed by Komoncn. According to Hermann's 
drawing of it, its crystalline form is like that of anorthite. Large 
crystals are always rough, curved, much split, and interspersed 
with copper pyrites., and iron and magnetic pyrites. In small 
crystals, which are often brilliant, Hermann determined ooP=120°, 
and the inclinations of OP, — Poo, 2 Poo and — 2 Poo upon the 
principal axis =65°, G4° 30', 23° and 35°. The inclination of OP : 
(:v> P oo) could not be determined, on account of the curved 
character of these planes, and it exhibited cleavage only in the 
direction 0 P, and indeed only after heating. — Its fracture is splin- 
tery, the hardness =4, and the sp. gr. = 2*83. The colour is 
black outside, and dirty peach-blossom-red, or blueish-gray inside. 
Before the blow-pipe the mineral melts with difficulty on the edges. 
By acids it is not at all decomposed. The analysis gave : 

Si0 3 . AL>0 3 . Fe 2 0 3 . FeO. MgO. KO. NaO. HO. Total. 

4222 27-55 698 200 8*85 3*00 253 7 00 100*13 

together with traces of fluorine and phosphoric acid. Hermann 

(1) J. Pr. Chem. XLVI, 387; Arch. Ph. Nat. XI, 315 (in abstr.); Rammelsb. 
Ilandw., 4. Suppl., 140. 

(2) Sec Ilreithaupt’s Ila&db. d. Min. Ill, 530. 

(3) J. Pr. Chem. XLVI, 390. 

(4) J. Pr. Chem. XLVI, 393 ; XLVIII, 254 ; Arch. Ph. Nat. XI, 315 (in abstr.) 
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Mnd- 

saylte. 


looks on the amount of water present as originally so, and makes the 
oxygen ratio of RO : R 2 0 3 : Si0 3 : HO = 1 : 3 : 4 : 1, and the formula 
of it RO, SiO, + Ro 0 3 , SiO a + HO = 3 RO, Si0 3 + 3 (R 2 0 3 , SiO s ) + 
3 HO, from which lindsayite would be lepolitc or anortkitc with 
water of crystallisation. Breithaupt(l) and Rainmelsberg(2) very 
justly consider, however, that the mineral is a pseudomorph; both on 
account of its containing water, and on account of its character, espe- 
cially in the large crystals. 

imiianitc. Anortiiite. — Brush (3) analysed, under the direction of 
B. Sil liman, jun., genuine Indian indianite. It was granular, pale- 
red, here and there gray or blackish, possessed a hardness of 7 to 
7* 25, and . a sp. gr. of 2*668 (see p. 527). Before the blow- 
pipe it was infusible. Digested in cold hydrochloric acid it became 

gelatinised. Analysis gave : 

SiO a . ALO;,. CaO. NaO. Total. 

4209 38-89 15 78 4 08 100-84 

together with traces of sesquioxidc of iron. The oxygen-ratio of 
RO : R 2 O s : Si0 3 is =1 : 3*2 : 4*0, which is exactly that of anortkitc, 
to which also it belongs, according to the angle-measurement given 
by Brooke of 95° 15' and 84° 45'. 

Hyposcicrite. — Hernrann(4) has investigated hyposclerite(5). 

The measurement of it gave OP :ooPoo = 87° ; OP: oo' P — 
114° 30'; ooP : a©P = 119° in the brachy diagonal principal section. 
The sp. gr. is =2*66, and the hardness =5 5, Before the blow- 
pipe the mineral is fusible to an enamel, but only on its edges. 

The analysis of it gave : 


ALO.,. 

Fe rt 0. r Mn. 7 O s . CeO, LaO. 

CaO. 

MgO. 

KO. | NaO. 

no. 

Total,. 

21*70 

0 : 75 0*39 2 00 

4*83 

3-39 

2-65 5-79 

| 1*87 

! 99-80 


The analysis conducts to the oxygen-ratio of RO : R 2 0 ;i : SiO ;j 
= 1 : 2 3, which has not as yet been found in the felspar-series, and 
which is considered by Hermann himself as not yet established!. From 
this, hvposclerite would have the formula 3 RO, 2 Si0 8 -f 2 (R 2 O s , 
2 SiO s ). 

Mica. Potasfta-Mica. — Kussin(6) has analysed biaxial mica of 
2*817 sp. gr. from Zsidovhcz in Hungary (I) ; Rammclsbcrg(7) a 


(1) J. Pr. Chcm. XLVII, 236. 

(2) Ramwelsb. Llandw., 4. Suppl., 143. 

(3) Sill. Am. J. [2] VIII, 391 ; Phil. Mag. [3] XXXV, 486 (in abstr.) 

(4) J. Pr. Chew. XLVI, 396; Arch. Pb. Nat. XI, 315 (in abstr.); RammeUb. 
llandw., 4. Suppl., 110. 

(5) See Breithaupt’s Handb. d. Min. Ill, 512. 

(6) llaramelsb. Handw., 4. Suppl., 75. 

: (7) Ibid., 75. 
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silver-wliite jnica of 2‘831 sp. gr., and of locality unknown. (II), — 
Delesse has investigated two varieties; the one (III) from the peg- 
matite of Ceux, near St. Etienne, in the Vosges(l), the other (IV) 
from a protogyne block at Chamouny ( 2 ). The mica of Ceux is of 
silvery lustre, grayish -\vh ite ; by transmitted light its colour is lilac, 
and its sp. gr. is from 2*804 to 2*817. Before the blow-pipe it melts 
with greater difficulty than lepidolitc, and is not attacked by acids 
after ignition. The mica from Chamouny is like chlorite, and 
forms dark-green hexagonal prisms, with a difficult cleavage in the 
direction of the base, and with their edges obliquely inclined to the 
base. Before the blow-pipe it is fusible with great difficulty.. By 
hydrochloric acid it is decomposed. Its sp. gr. =3*127. 



Si0 3 . 

alo 3 . 

Fe,0 3 


MnO. 

CaO. 

MgO. 

KO. 

XaO. 

no. 

FI. 

Total. 

I. 

48*07 

38-41 

trace 

FcO.j 

trace 

— 

— 

10-10 

— 

3-42 

— 

100*00 

II. 

47-84 

32*36 

3-06 


— 

0 2 9 

1-28 

10-25 

1*55 

2*43 

— 

9906 

TTI. 

46-23 

33*03 

3*48 

— 

trace 

trace 

2*10 

8*87 

1*45 

4-12* 

— 

99*28 

IV. 

41*22 

13*92 

21*31 

5 03 

1-09 

2*58 

1*70 

6-05 

1 *40 

0-90 

1*58 

99*78 


* Together with some IIF. 

The oxygen-ratios of these micas are as follows : 


o — 

RO. 

1U) 3 . 


Si0 3 . 

HO. 

l. 

1 : 

10*48 

- 

14-88 

1*77 

II. 

1 

5*9 

; 

9-2 

0-88 

III. 

1 

7-18 


10-69 

: 1-59 

IV. 

1 : 

2-38 

: 

408 

015 


liammelsberg calculated for ( 1 ) the formula 2 [KO, SiO s , 
+ 3 (A1 2 0 3 , SiO a )] +3 IIO, and for (II) the formula KO, SiO s 
-+*2 (A1 2 0 3 , Si0 3 )-f-II0. — For the mica of Ceux (III) the formula 
2 (RO, Si0 3 ) + 5 (ICO 3 , Si0 3 )-f3 IIO comes very closely correct. — 
The analysis of the chlorite-like inica from Chamouny agrees very 
nearly with the formula 2.(2 RO, SiO s ) +3 (R 2 0 3 , Si0 3 ), from which 
this would appear to belong to the uniaxial mica. If we take into 
account the amount of fluorine present, the formula 7 (RO, SiO s ) 
+ 3 (2 R 2 0 3 , Si0 3 )+RF1 would very nearly represent its compo- 
sition. Delesse calls this mica, from its large amount of iron, 
ferruginous mica. 

EUneryiitc. — B. Silliinan, jun., has obtained from L. Smith a 
mineral distinguished by the name of cmerylite, which is like mica, 
and occurs with emery in Asia Minor and Naxos. By a preliminary 
examination, Smitli(3) found for it the following composition : 

SiO a . ALO :i . Zr 2 0 3 . CaO. Fe 2 0 3 , Mn a 0 3 , KO. Total. 

30 f>0* 4 13 ~ 3 100 


M ic 11 . 
Potassa- 
mica. 


(1) Ann. Min. [4] XVI, 100; Cornpt. Rend. XXIX, 24 (in abstr.); Arch. Ph. Nat. 
XI, 318 ; J. Pr. Chem. XLVII, 460. 

(2) Hull. G<?ol. [2] VI, 230; Ann. Ch. Phys. [3] XXV, 117 (in abstr.) ; Phil. Mag. 

[3] XXXV, 234; Rammelsb. Handw., 4. Suppl., 189. 

(3) Sill. Am. J. [2] VTT, 285. 


mm2 
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Emeryiue. f r0 m which Silliman calculated the formula 3RO, SiO s + 3 (2R 2 0 3 , 
Si0 3 ). — In the examination of the small specimen of this mineral 
obtained from Smith, Silliman could find no zirconia, whilst it 
contained water and traces of hydrofluoric acid. 

In consequence of the occurrence of emerylite Silliman(l) has 
investigated the accompaniments of the American emery more 
exactly, and found in them not only emerylite, but moreover three 
other new sorts of mica, which he called corundellite, euphyllite 
and clingmanite. 

The American emerylite is found in considerable masses at 
Village Green near Aston, Chester County, in Pennsylvania. It is ap- 
parently hexagonal, and as readily split as ordinary mica, for which it 
has been hitherto taken. The white, transparent, and silvery lamina; 
of motlier-of-pearl-lustre are not elastic and very brittle. Their 
hardness is —3*5, and their sp- gr. —2*995. Before the blow-pipe 
the mineral glows strongly, and only melts with difficulty at the 
edges where they are thin. The foH«wvmg analyses, in which the 
alkalies were; not directly determined, were performed by J. Crawe 
under Silliman's direction . 



SiO, r 

alo 3 . 

CaO. 

MgO. 

KO, NaO. 

HO. 

Total. 

1: 

32*311 

49*243 

10-663 

(*•298 

2-215 

5 270 

100*00 

II. 

31*060 

51*199 

9*239 

O' 283 

2-909 

5-270 

10002 

III. 

31*201 

51*603 

10*146 

0-499 

1-221 

5*270 

100*00 

Mean 

31*544 

50-682 

10016 

0-300 

2-135 

5 270 

100*00 

The 

oxygen- 

-ratio o 

f 110 ; R,0 3 

. SiO., 

: IIO is 

on the 

average 


= 2*63 : 18 : 12*15 : 3*56. Silliman puts this at = 3 : 18 : 12 : 3, 
and gives the formula as 3 RO, SiO ;? + 3 (2 R 2 0 3 , SiO ;i ) + 3 JIO. 

Corundellite. — Corundellite, externally very like emerylite, oc- 
curs with corundum and emery at Vnionville, Chester County, in 
Pennsylvania, in what seems to be hexagonal, whitisli-yellow*, broadly 
laminated and brittle masses, which often are interspersed jwith 
corundum. Its hardness is =3 5, its sp. gr. =3. In other respects it 
behaves just as emerylite. — The analysis of it was made by Crooke. 

Si0 3 . A1 2 0 3 . CaO. KO. NaO. IIO and little FI. Total. 

35*708 53*131 7*271 1*224 0*413 * 2*303 100*050 

The oxygen-ratio of RO : R 2 0 3 : Si0 3 : HO is here =1*05 : 12 : 
8*31 : 0*89. Silliman puts these at =1 : 12 : 9 : 1, and from this 
establishes the formula as RO, Si0 3 -h2 (2 Ro0 3 , SiO a ) + IIO. He 
suspects that corundellite is very probably identical with rnargarite. 

Kupiiyiute. — Euphyllite is also found at Unionvillc associated with 
black tourmaline. It is externally grayish or sea-green, and has 


(1) Sill. Am. J. [2] VIII, 377 ; Phil. Mag. [3] XXXV, 450 (in abstr.) ; J. Pr. Chem. 
XLIX, from 195 to 201. 
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slightly the lustre of mother-of-pearl; but on very perfect cleavage- 
planes it is white, and of veiy strong pearly lustre ; perhaps more 
so than heulanditc. The very brittle lamina? are perfectly trans- 
parent. The hardness is =3, and the sp. gr. —2*963. Before the 
blow-pipe the mineral exfoliates, glows more strongly than emerylite 
and corundellite, and melts at the edges. The analysis performed by 
Crooke gave : 

SiO ;i . AU) V CaO. MgO. NaO. HO. Total. 

39*042 51*378 3*193 1 088 0*871 4*593 100*105 

The ratio of oxygen in RO : Il 2 0 3 : SiO s : 110 is 5=1*17 : 18 : 
15*52 : 3*06 = 1 : 18 : 15 : 3, and leads to the formula RO, Si0 3 
+ 2 (3 R 2 0 ;i , 2 Si0 3 ) +3 110. 

ciin^iuanitc. — The clingmanitc found by Clingman occurs with 
corundum in North Carolina. Silliman lift it undecided whether 
or not this has to be looked on new, because the genuine specimen 
in his possession was not suffix unit for an exact investigation. The 
hardness was =3, and the sp. gr. was found to be =2*91 to 3*008. 
With regard to the remaining properties, he determined them to be 
nearly in conformity with those of the foregoing minerals An 
analysis gave 36*369 per cent of SiO s , 12*373 A1 2 0 3 , 10“141 CaO, 
4*162 MgO, 1*118 IlO, and about 5 per cent NaO. 

Zirconia, which Smith announced as present, as well as lithia and 
boracic acid, were found in none of these minerals, but fluorine, 
though only in trifling quantities, in all. 

Hydrated .Silicate* wit It Bases li-O*. Clay, IjCOII hardt(l) 

has analysed, under Rammelsberg's direction, the yellowish-brown 
clay out of which the hot springs come at Natchiska in Kamskatka. 
On the digestion of it in hydrochloric acid there remains behind 
61*37 per cent undissolved. No. I is the analysis of the soluble; 
No. II of the insoluble part. 

SiO :t . AU) a . Fe,0 3 . CaO. v IgO. HO. Total. 

I. — 8*04 8 23 1*51 0*84 17*03 36*25 

II. 51*41 8*76 4*60 1*09 0*00 — 65*92 

H alloy site. — An amorphous white mass with a greasy feel, belong- 
ing to lialloysite from a manganese-vein at Rumpelsbcrg near 
Elgersburg, was analysed in Rammcl sbcrg*s(2) laboratory, and 
gave nearly the composition of kaolin 3 A1 2 0 3 , 4 SiO a + 6 HO. 

SiO a . Al 2 O a . CaO, MgO. 110. Total. 

47*33 40*23 1*44 12*36 101*36 


Euphyl* 

lite. 


(1) RammeUb. Handw., 4. Suppl., 222. 

(2) Ibid., 214. 
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Allophane. — Schnabel(l) has investigated an allophane, varying 
from white to green in colour, and remarkable for its high 
amount of oxide of copper, of sp. gr. 2*02, from the siliceous slate, 
of Guldhausen (Anal. I and II) ; and B. Silliman, jun.,(2) has 
investigated the allophane, which incrusts the gibbsite (see this) 
at Richmond, (Anal. III). The latter formed translucent, but some- 
times perfectly transparent, and colourless glassy incrustations, of 
scaly, leaflike structure. 



SiO a . 

A1 2 O s - 

MgO. 

CuO. 

HO. 

Total. 

I* 

24)9 

25-80 

— 

13*71 

35-49 

99*19 

II* 

1941 

26-77 

— 

18*97 

34-72 

99*87 

III. 

22*€5 

38-76 

2-83 

— 

35*24 

99*48 


* With traces of sesquioxide of iron and carbonic acid. 


Ranunelsberg pointed out, that the allophane of Guldhausen may 
be looked on as a mixture of 3A1 2 0 8 , 2Si0 2 + 15 HO with 3 CuO, 
Si0 3 +12 HO. For the allophane of Richmond, Silliman, after 
abstracting the magnesia, calculates the former formula previous 
established by Gerhardt, for the allophane of Graffenthal. 

Smectite — -Jordan(3) has analysed the smectite of Cilly, in 
Lower Styria(4). This is also found, according to Jordan, at Zeng, 
in Croatia. 

Si0 3 . ALOj. Fe 2 0 3 . MgO. CaO. IIO. Total. 

51-21 12-25 2-07 489 2-13 27-89 100*44 

Ranunelsberg took the iron to be protoxide, and gave the 
formula : 3 (RO, Si0 3 ) + 2 (R 2 0 3 , 3 Si0 3 ) + 25 HO. 

, Monrolite. — B.* Silliman, jun., has given the provisional (5) name 
of monrolite to a mineral similar to wcerthite, and probably identical 
with it, from Monroe, Orange County, in New York, where it occurs 
in quartz with felspar, mica, pinito, and magnetic iron. It is 
found in green or grayish-green concentric radiated groups, but also 
in single crystals, which ip form and cleavage are like sillimanite, 
but from the unevenness of the planes cannot be measured. Their 
hardness is =7*25, in the cleavage-planes only =6. Its sp. gr. is 
= 3*076 to 3*09. Heated in a glass tube the mineral gives off’ 
water. — Before the blow-pipe it does not melt. — The analysis gave : 


Si0 3 . 

ai 2 o 3 . 

MgO. 

HO. 

Total. 

40*92 

56-61 

0*28 

309 

100-90 

40-38 

55-73 

0-28 

1-84 

98-23 

40*38 

56-81 

0*28 

2-79 

100*26 


(1) ttammelsb. Handw., 4. Suppl., 270. 

(2) Sill. Am. J. [2] VII, 416. 

(3) Pogg. Ann. LXXVII, 591 ; Rarainelsb. Handw., 4. Suppl.. 206 (in abstr.) 

(4) See Breithaupt’s Handb. d. Min. II, 344. 

(5) Sill. Am. J. [2] VIII, 385 -, Phil. Mag. [3] XXXV, 458 (in abstr.) ; J„ Pr. (Jhem. 

LIX, 202. - 
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Silliman calculated from this the formula 8 (A1 2 0 3 , Si0 8 ) 4* 2 A1 2 0 8 , Mon * ;1;t ** 
3 MO, which demands 40*59 Si0 3 , 56*44 A1 3 0 3 , and 2*97 HO. 

l’yrophyiute. — Sjogren(l) has analysed, in Berlin's laboratory, 
pyrophyllitte, from the abandoned iron miiie of Westana, in Schon, 
where it occurs with iron mica in a quartz vein. The sp. gr. was 
found to be = 2*78 to 2*79. For the analysis the mineral was dried 
over sulphuric acid. 



SiO a . 

AloO ;t . 

Fe 2 0 3 . 

MnO. 

CaO. 

MgO. 

HO. 

Total. 

I. 

67-71 

25*17 

0*82 

0*50 

0-66 

0*26 

5*82 

101-00 

11 . 

05*61 

2609 

0*70 

0*09 

0-69 

0*09 

7*08 

100-35 


Three other experiments gave the proportion of water contained in 
it as =5*62, 5*77, and 7*29 per cent. — After deducting the lime, 
the magnesia, and the protoxide of manganese, as bisilicates, the 
analysis conducts to the formula established by Rammelsberg 

2 A1. 2 0 3 , 5 Si0 8 + 2 HO(2). 

Hydrated Silicates with Bases BO. Meerschaum. — Ac- 
cording to L. Smith(3), the so highly valued meerschaum, from 
the Plain of Eskihi-sher, in Asia Minor, occurs in more or less 
rounded masses, under the pebbles rolled from the neighbouring 
mountains, which consist of magnesia and hornblende rocks. He 
found in serpentine some veins of almost pure carbonate of magnesia, 
which did not occur under the pebbles in the plain, and conceives 
that the meerschaum is a product of decomposition of the carbonate 
of magnesia, through the action of the silicic acid held in solution by 
the water. He found meerschaum which still effervesced with acids, 
and other specimens to which the serpentine still adhered. (4) 

Hydrated Silicates wltli Bases R 2 0 3 and UO. Stilbite. 

Hermann (5) has analysed a stilbite less brilliant than usual, of 
sp. gr. 2*19, from the Ilrncn Mountains, near Miask (I) ; Sj6gren(6) 
has analysed two varieties of this zeolite, the one from Gustavsberg, 
*in Jemtland (II), the other (III) from the Barbro Mine, in Norway. 
The two last were dried at 100°. 



Si0 3 . 

alo 3 - 

Fc £ 0 3 . 

FeO. MnO. 

V J 

CaO. 

NaO. 

IIO. 

* Total. 

1. 

56*31 

16-25 



100 

7*66 

1*03 

17*75 

100*00 

11. 

57*41 

' 1614 

0*25 

— — 

8*75 

— 

10*60 

99*15 

III. 

58*41 

16-56 

— 

— — 

7*89 

0*54* 

16*53 

9993 


* Alkalies, together with magnesia and protoxide of manganese. 

Sjogren reminds us that all previous analyses of stilbite gave 
an excess of water. He attributes it to this, that the mineral, 

m Pogg. Ann. LXXVI1I, 414. 

(2; Rammclsb. llandw., 3. Suppl., 101. 

(3) Sill. Am. J. [2] VII, 286. 

(4) See Bischof’8 Chem. mid Phys. Geologie, I, from 777 to 782. 

(5) J. Pr. Chem. XLVI, 243 ; Uammelsb. Handw., 4. Suppl., 215 (in abstr.) 

(6) Pogg. Ann. LXXVII1, 415. 
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Hy- 
drated 
silicates 
with 
, bases 
R-2O3 
and 
RO. 

Stilbite. 


when dried over sulphuric acid, retains its hygroscopic water, 
which can only be expelled at 100°. — In three specimens of stilbite, 
dried over sulphuric acid,' 18*40, 18*10 and 18*02 per cent of 
water were found, while that dried at 100° gave 16*80, 16*61 and 
16*68 per cent. 

laumontite. — Sjogren(l)' has also analysed a red zeolite, exter- 
nally like sedelforsite, from Mora Stenar, in the neighbourhood of 
Upsala, and proved it to be the same as laumontite. 

SiOg. Al 2 0; t . Fe 2 0 3 . CaO. HO. Total. 

51-61 19 06 2*96 12-53 1402 100 18 

Sjogren* is of the opinion that all the minerals analysed under the 
designation of red zeolite, mehlzeolite and sedelforsite are laumontite 
in more or less pure forms. 

stellite and Pectoute. — Dana(2) had stated it as his opinion that 
the stellite from Bergen Hill is identical with pectolitc, on account of 
their external properties being identical. The correctness of this 
opinion is established by the following analyses : The analyses 
I. and II. of pectolitc from Royal Island, in Lake Superior, were 
made by Whitney(3 ) ; the analyses III. and IV. of stellite were made, 
under his direction, by Kendall and Dickinson. 



Si0 3 . 

CaO. 

NaO. 

A1 2 0 3 . 

IIO. 

Total. 

I. 

53-45 

31*21 

7-37 

4-94 

2-72 

9909 

II. 

55*66 

32-80 

7*31 ' 

1*45 

2-72 

10000 

III. 

54 00 

3210 

8-89 

1-90 

2-96 

99*85 

IV. 

55*00 

32-53 

9-72 

1*10 

2-75 

101*10 


* Together with traces of potassa in I. and II. 


milnlte and Asraimatoiitc. — Hutzelmann and Karafiat(l), at the 
inducement of H aiding er, have investigated the amorphous clayey 
mass, enveloped in which the diaspore occurs at Schemnitz. There 
are three varieties of it. The first (I), called pimclite, at Schem- 
nitz, possesses a splintery fracture, has a fatty lustre, is somewhat 
translucent, gray or greenish, with hardness = 2*5 to 3, and of sp. gr. 
2*735. The second variety (II), called at Schemnitz bildstein, is 
white, opaque, dull, of flat conchoidal to uneven fracture, of hard- 
ness 3*5, and of 2*855 sp. gr. It adheres slightly to the tongue. 
The third variety (III), called at Schemnitz collyrite, is also white, 
opaque and dull, but earthy, and sticking strongly to the tongue. Its 
hardness is=l*8 to 2, its sp. gr. = 2*574. — Nos. I. and HI. were 
investigated by Karafiat. Hutzelmann analysed No. II. 


(1) Pogg. Ann. LXXVIII, 415. 

(2) Dana’s System of Mineralogy, 2nd Edit., 336. 

(.3) Journ. Boat. Soc. Nat. Hist. 1849, 36; Sill. Am. J. [2] VII, 434 (in abstr.) 

(4) Haidinger’s Beriehlc uber die Mittheiiungen von Freuuden der Naturwissen- 
schaften, VI, 55 ; Pogg. Ann. LXXVIII, 575. 
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SiOj. 

AljOg. 

*CaO. 

MgO. 

FeO. 

KOandNaO. HO. 

Total. 

49-50 

27-45 

5*56 

0*72 

1*03 

10*20 5-10 

99-56 

22-40 

56*40 

trace 

0*44 

trace 

trace 21*13 

100-37 

23-53 

53*00 

0*88 

1*76 

— 

— 20*05 

99-22 


Dillnite 

and 

uilmato 

ltt«. 


The variety I. H aiding er declared to be agalmatolite, with which 
it was identical, as well in external properties as in regard to its 
composition (according to Thom pson’s(l) analysis). — The - variety 
III. Hai dinger treated as new, and distinguished it by the name of 
dillnite, from its locality, Dilln, not far from Schcmnitz. It had, 
according to llaidinger’s calculation, the formula 2 A1 2 0 3 , SiO a 4- 
4 HO. — No. II. is, in his opinion, also dillnite, but in mixture with 
a hydrate of alumina of the formula A1 2 0 3 , 4 HO, which*in No. III. 
had been separated in the form of diaspore and of water. In fact, 
the diaspore occurs chiefly in No. III. 

Pinite. — Rammelsberg(2) has analysed the pinite of St. Pardoux. 

Si0 3 . A1 2 0 3 . Fe 2 0 3 . MnO. MgO. CnO. KO. HO. Total. 

48-92 32-29 3-49 0 11 1-30 0-51 9-14 4 27 100 03 


Paiagonite. — F. Sandberger(3) has recognised as palagonite a 
mineral distinguished by Stifft(4) as pitchstope, from Bcselicher 
Kopf, near Oberticfenbach, not far from Limburg. It is very like 
that from Iceland(5). The fine powder of it suspended in water is 
decomposed by hydrosulphuric acid, with the formation of metallic 
sulphides. Its sp. gr. was found =2 ’409. An analysis(6) gave the 
following composition : 


alo 3 

Fe„O r | 

CaO. i 

MgO. 

KO. 

| NaO. 1 

HO. 

Insoluble matter. 

Total. 

9-718 

10-305 j 

4-809 

2*974 

0 811 

j 1-019 

20-202 

2*096 

99*850 


with traces of sesqnioxide of manganese.— Part of the silicic acid 
is mixed with the mineral, in the form of earthy opal. This could 
not be previously separated. 

Hisinserltc — Hermann(7) has analysed hisingerite (gillingite) 
from a new locality, near Orijervfi, in Fiunland, where it occurs in 
amorphous masses, and as a stalactitic incrustation with magnetic 
pyrites, iron pyrites, copper pyrites and lead-glance. The mineral is 
jet-black, but the powder is greenish-gray. In the fracture it is 
dull, but acquires a lustre by friction. Its sp. gr. is = 2' 791. By 
concentrated hydrochloric acid it is easily decomposed. The 
analysis gave : 


(1) Thomson Outl. I, 343; Raramelsb. Handw., I, 6. 

(2) llammclsb. Handw., 4. Suppl., 178. 

(3) Sandbe'rgcr’s Ucbersicht d. Geologischen Verhaltnisse von Nassan, 1847, 81. 

(4) See Stifft’s Geogn. Beschreibung v. -Nassau (1831), 245. 

(5) See Annual Report for 1847 and 1848, II, 419. 

(6) Jahrb. d. Vereins fur Naturk. im Hcrzogth. Nassau, 1849, 4 Heft, 227 ; J. Pr. 
Chem. XLVII, 463 (in abstr.) 

(7> J. Pr. Chem. XLVI, 239; see Annual Report for 1847 and 1848,' II, 420. 
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Histnge. SiOj. . Fe 2 0 3 . FeO. MgO. HO. Total. 

rUe 29*51 10*74 ‘ 37-49 7-78 13-00 98-52 

Hermann deduced from this the formula 6 (2 RO, Si0 2 ) + Fe 2 0 3 , 
2 Si0 2 + 12 HO. Rammelsberg(l) assumes the oxygen-ratios of 
Si0 3 : R 2 0 3 : RO : HO as = 27 : 6 : 21 :21, which concur with the 
formula 7 (3 FeO, Si0 8 ) + 2 (Fe 2 0 3 , Si0 3 ) + 21 HO. 

Aigerite. — By the name algerite, T. S. Hunt(2) designated a 
mineral very like chondrodite, discovered by Alger at Franklin, in 
New Jersey, which occurs there in crystals, often 2 inches long and 
£ inch thick, and sometimes curved, enclosed in a crystalline lime- 
stone. According to Hunt’s very confused description, it occurs in 
rhombic pnsms, imperfect at the ends, with angles of about 94°, and 
with the edges often replaced. In the direction of oo P, and in that of 
0 P they have indistinct cleavages, and belong, • according to the 
oblique position of this last cleavage, to the monoclinometric system. 
Externally they are dull, but within have a vitreous lustre, with a ten- 
dency to a pearly lustre ; they are translucent and straw-yellow, rarely 
quite colourless. Their hardness is = 3 to 3*5, and their sp. gr.= 
2*697 to 2*712. In a glass tube the mineral gives much water. Before 
the blow-pipe it swells up very much, and melts to a blistery enamel. 
Hydrochloric acid decomposes it, but not entirely. The analysis gave : 

Si0 3 . Al 2 0 3 . Fe 2 0 3 . MgO. KO. NaO. HO. CaO. CO„ Total. 

49-82 24-91 i : 85 115 10-21 trace 757 2-20 1*74 9945 

After deducting the lime and carbonic acid, as arising from an 
admixture of the limestone, it gives the oxygen-ratios of RO : lt 2 0 3 : 
Si0 3 : HO = 1 : 5 57 : 1 2 08 : 3 08 = 1:6:12.3, from which the 
formula follows of KO, Si0 3 + 2 A1 2 0 3 , 3 Si0 3 + 3 IIO. 

untonite. — By the name of unionite, B. Silliman, jun.,(3) has 
designated a mineral, like scapolite and spodumene, which occurs 
at Unionville, in Pennsylvania, intimately intermixed with euphyllite, 
in black tourmaline. It possesses one indistinct, and two decided 
cleavages, from which it seems to be triclinometric. The colour is 
yellowish-white, the lustre vitreous, the hardness = 6 to 6-5, the 
sp. gr. 3*298. The mineral is brittle, and admits of being 
easily pulverised. — In a glass tube it gives off water and hydro- 
fluoric acid. — Before the blow-pipe it melts with intumescence, and 
a brilliant glow to . a white enamel. By acids it is not gelatinised. 
The analysis gave : 

Si0 3 . A1 2 0„. MgO. NaO. IIOandHFI. Total. 

44-151 42-263 7-361 1-731 3-522 # 99-028 


(1) Rammelsb. Handw., 4. Suppl., 101. 

(2) Sill. Am. J. [2] VIII, 103. 

(3) Sill. Am. J. [2] VIII, 384 ; Phil. Mag. [3] XXXV, 457 (in abstr.) ; J. Pr. Cbem. 
XLIX, 201 
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The ratios of the oxygen of RO : R 2 0 3 : Si0 3 : HO were = 1 : 5*87 : UnUm,t ** 
6*96 : 0'93 = 1 : 6 : 7 : 1, from which Silliman constructed the" for- 
mula 3 RO, SiO a + 6 (R 2 0 3 , Si0 3 ) + 3 HO. 

Tritomite — N. J. Berlin(l) has investigated a mineral, found by 
Weibyc, in the syenite of the Island of Lamo, near Brewig, in 
Norway, and described as tritomite. It crystallises in dark-brown 
tetrahedra of 4*16 to 4*66 sp. gr. In a glass tube it gives off water 
with a little fluorine. Before the blow-pipe it flies in pieces often 
with vehemence, intumesces, and burns white. With borax it dis- 
solves to a clear bead, reddish-yellow when hot, and nearly colour- 
less when cold. — Hydrochloric acid completely decomposes the 
pulverised mineral with evolution of chlorine, and separation of 
gelatinous silicic acid. Berlin would have the following results 
of analysis to be considered as only approximative, on account of 
the minute quantities of this rare mineral taken for the analysis. 

giO a Al/V Ce 2 0|. LaO. TO. CaO. MgO. FcO. NaO. Total. 

20*13 2*24 40-36 15*11 0*46 5*15 0*22 1*83 1*46 " 4*62 7*86 99*44 

Silicates with llydratcs. Serpentine. — Hermann (2) showed 
that the crystals of serpentine from Chursdorf, near Penig, in 
Saxony, agree with regard to their form, in the same way with 
chrysolite, as the crystals of serpentine from Snarum, if the prism, 

assumed by IIaidinger(3) as longitudinal 2 P oo, is taken as vertical, 

and his transverse prism as a vertical prism oo P and ooP2. Her- 
mann thinks, with Tamnau and Scheerer, that the crystals of ser- 
pentine arc true crystals, and brings forward, as the proof of his 
opinion, that he had recently found in some places in the. Ural 
crystals of serpentine, which looked quite fresh, and possessed 
perfect cleavage. In a variety from the Lake of Auschkal, near 
Miask, lie determined six directions of cleavage, of which tw*o, which 

intersect each other at right angles, correspond to the planes oo P oo 
and oo P oo ; tw r o inclined at 94° 3' to each other, to the prism . 
oo P 2; and the two last inclined to each other at 71° .10' 
to the prism oo P 3 of chrysolite. — This serpentine possesses 

pearly lustre on the cleavage-planes oo P oo. Besides this it is 
transparent at the edges, and olive-green. Its hardness is 3*5, its 
sp. gr. ±= 2*57. It is easily decomposed by sulphuric acid when . 
heated. Analysis gave : 

SiOj,. AljO s FeO. MgO. HO. Total. 

40*21 1*82 • 9*13 35*09 13 75 100*00 

(1) Rammelsb. Handw., 4. Supply 249 ; Pogg. Ann. LXXIX, 299. 

(2) J. Pr. Client. XLVI, 223 ; Rammelsb. Handw., 4. Suppl., 199 (in abstr.) 

(3) Gilbert’s Annalen, LXXV, 385. 
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corresponding to the formula 3 RO, 2 Si0 2 4- 2 HO, or 2 [(3 MgO, 
2 SiO s ) + 3 HO] + 3 (MgO, HO) (1). 

Hermann thinks, that schillerspar, from the Baste, in the Hartz 
and Villarsite, are also crystallised serpentine. The former because 

the angle of the cleavage is very nearly equal to that of ooPoo:ooP2 
in chrysolite ; the latter, because the angles of its prisms agree with 
those of chrysolite, if one takes the principal axis of villarsite, as 
brachydiagonal. 

Schnabel(2) analysed serpentine from the Neuer Muth Mine, not 
far from Dillenburg, which is very soft, and of an olive-green colour. 
The mineral was first dried at 100°, whereby it lost 5*28 percent 
water. 

Si0 3 . AI0O3. FeO. MgO. CaO. HO. Total. 

41*70 7*04 26 95 10*26 3*34 11*58 100*87 

Marmoiite. — Herrnann(3) found marmolitc at Orijervfi, in Fin- 
land, in hornblende rock ; it is dense, in- nodules, with flat eorfc* 
choidal fracture, translucent at the edges, from bright leek-green to 
olive-green colour, and greenish-white streak. The fractured sur- 
faces are dull, but acquire lustre by friction. Its hardness = 3, 
and sp. gr. = 2*44. Before the blow-pipe it glows strongly, but does 
not melt- Nitric acid decomposes it rapidly, but without effer- 
vescence. Analysis gave : 

Si0 3 . FeO. MgO. HO. Total. 

40*00 1*80 42*40 15*80 10000 

Hermann establishes the oxygen-ratio of RO : Si0 3 : 110 = 6:5:4, 
and considers this mineral, which is externally very much like ser- 
pentine, to be a different species. But if we calculate the oxygen- 
ratio from the bases, the above-mentioned ratio comes out= 11*09:9: 
5*55, which might without hesitation be taken as = 12 9 : 6, like 
that of serpentine. 

• Bpichiorlte. — Zincken has described more accurately, the 
inineral(4) which he discovered in the Radauthal, and which Ram- 
melsberg analysed, and the latter has made a new analysis of it(5). 
It occurs in a hornfels quarry, in a dark leek-green, serpentine-like 
rock, in fragments composed of stem-like concretions with radiated 
structure. It divides prismatically with ease, possesses a remarkable 
fatty lustre, a dark leek-green colour, white streak, verging on green,* 
and is in thin fragments, translucent, and of bottle-green colour. Its 
hardness is 2 to 2 5. Its sp. gr. =2*76. In a flask it gives off 

(1) See Annual Report for 1847 and 1848, II, 421. 

(2) Rammelsb. Handw., 4. Suppl., 200. 

(3) J. Pr Chem. XLVI, 230; Rammelsb. Handw., 4. Suppl., 202 (in abstr.) . 

(4) See Annual Report for 1847 and 1848, II, 420. 

(5) Pogg. Ann. LXXV1I, 237 ; Rammelsb. Ilandw., 4. Suppl., 56 (in abstr.) 
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watei*, and before the blow-pipe it melts with great difficulty. It is e p*^ 10 - 
only partially decomposed by hydrochloric acid. 

SiO s . A1 2 0 3 . Fe : O a . FeO. MgO. CaO. HO. Total. 

40-88 10-96 8-72 8-96 2000 0-68 10-18 100-38 

Iiammelsberg forms from this the formula 3(3110, SiO g + 

2 R 2 0 3 , 3 SiO s ) + 9 HO, or 2 [(3 RO, 2 Si0 3 + R 2 0 3 , Si0 3 ) + 3 HO] + 

3 MgO, HO, according to which, this mineral would be chlorite, with 
a 1 -5 -fold proportion of Silicic acid. 

ciiiorttc and Ripidoiite. — Rammelsbcrg(l) determined the re- 
lative proportion of sesquioxide of iron and protoxide of iron in 
ripidoiite, from St. Gotbard, as well as in the chlorites, from 
Sehwarzeustein, and from Achmatowsk, according to Hermann's 
method of decomposition, by melting the minerals with borax in a 
platinum retort, closed so as to prevent the access of air, and treating 
the solution of the melted mass in dilute hydrochloric acid with 
terchloride of gold or metallic copper. Ripidoiite gave by this means 
1G’89 per cent protoxide of iron. By introducing this value in 
Varrcntrapp’s(2) analysis of ripidoiite, the latter gives the oxygen- 
ratio of RO : R 2 0 3 : SiO ;j : HO = 9 5 : 10*6 : 12 : 7*3, which Rammels- 
berg, by comparing at the same time the analyses of Kobell(3) and 
Marignac(4'), takes as =9:9:12:9, and establishes from it the 
formula 3 (3 RO, Si0 3 ) 4- 3 R 2 O s , Si0 3 + 9 HO. Chlorite from 
Schwarzenstcin, gave 3-36 per cent sesquioxide of iron, and that 
from Achmatowsk, 4-55 of protoxide of iron, by which nothing is 
changed in the oxygen-ratio, 10 : 6 : 12 : 8, established by Varren- 
trapp, for chlorite. But in order to bring the formula of chlorite 
in a more simple relation to the above-mentioned new formula of 
ripidoiite, Rammelsberg changes the oxygen-ratio of chlorite into 
9:6: 12:9, according to which, its formula would become = 3 (3 RO, 

SiO..) +2 R 3 0 3 , Si0 3 + 9 HO, and it would contain 1 equivalent of 
RejO.j less than ripidoiite. — In order to eliminate, moreover, this diffe- 
rence in the formulae of these minerals, so like each other externally, 
Rammelsberg supposes, that in chlorite, alumina and silicic acid, sub- 
stitute one another atom for atom, but in ripidoiite in the ratio of 3:2, 
according to which these minerals would have the common formula 
3 RO, 2 (SiO ;! , Al 2 0 3 ) +3 HO. One must confess, that this method of 
bringing mineral species into more simple accordance, depends too 
much upon arbitrary assumption. — In the last Annual Report, II, 
p. 424, Varren trap p’s formula of chlorite is not rightly given. It 
ought to be 3 (MgO, FeO), Si0 3 + Al 2 O s , Si0 3 + 2 (MgO, 2 HO). 


(1) Pogg. Aim. LXXVII, 414 ; Raminelsb. Handw., 4. Suppl., 34 (in abstr.) 

(2) Pogg. Ann. XLV1II, 189. 

(3) J. I’r. (Jhem. XVI, 470. 

(4) Ann. Ch. Phys. [3] XIV, 56. 
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Ferruginous Chlorite. — Delessefl) considers as a variety of 
chlorite, the finfcly-fibrous, dark blueish-green mineral, which occurs 
in the blister-cells of amygdaloid porphyry, from Oberstein, and from 
Planitz, near Zwickau. 



SiO s . ALO3. Fe 2 0 3 . 

l j 

FeO. 

CaO. 

MgO. 

IIO. 

Total. 

I. 

V — -y- 

29-08 • 4200 

. . 

3^0 

12*23* 

12*99 

10000 

II. 

29-45 18-25 8 17 

1512 

0*45 

15*32 

12*57 

99*33 


* Determined from the loft. 

steatite. — Rammelsbcrg(2) analysed the so-called steatite, from 
the serpentine of Snarum, which had been already analysed by 
Hochstetter and Giwartowsky. It is a chlorite. ltammels- 
berg found : 

Si0 3 . ALj 0 3 . Fe 2 O a . MgO. 110. Total. 

34-88 12-48 5 81 3102 1368 10087 

Masonite. — J. D. WKitney(3) found the following composition for 
Jackson’ s(4) masonite. 

SiO a . A1 2 0 3 . FeO. MgO. 110. Total. 

28-27 32-16 33-72 0U3 500 99-28. 

The oxygen-ratio of ItO : R 2 0., : Si0 3 : 110 is = 3 : 5*97 : fr95 : 1-7G. 
Whitney considers it = 3 : G : G : 2, and gives the formula 3 FeO, 
SiO ;i + 2 A1 2 0 3 , S1O3 + 2 HO, which differs from Bonsdorff’s for- 
mula for chloritoid, only by this, that chloritoid gives 3 HO. 

Whitney thinks, that the mineral analysed by Bonsdorff, con- 
tained also only 2 equivalents of water, as analysis gave only 6*95 
per cent, and considers therefore both minerals as identical. 

Silicates with Fluorides, Chlorides, Sulphates, Tlta- 
nates, and Borates. Chondroditc. — W. Fisher(5) obtained the 
following results on analysis of a strongly red-coloured chon- 
drodite. 

Si0 3 . MgO. Fo, 0 3 . FI. Total. 

33-35 5305 5-50 7-60 9950 

Sodailte. — Borc(G) analysed, under Berlin’s direction, lavender- 
coloured sodalite, from the Island of Lamo, near Brewig, in Norway, 
which occurs there in the form of, nodules or r'eniform masses, disse- 
minated in clfcolite, or incrusting it. 


(1) Ann. Min. [4] XVI, 520; see Annual Report for 1847 and 1848, II, 424. 

(2) Rammelsb. Ilandw , 4. Suppl., 37. 

(3) Proc. Bost. Soc. Nat. Hist. 1849, 100 ; Sill. Am. J. [2] VIII, 272. 

(4) Geol. Rep. of Rhode Island, 88; Dana’s Syst. of Mineralogy, 2. Edit., 372; 
Rammelsb. Handw., 3. Suppl., 77 (the mineral in this place is called erroneously 
niazonite.) 

(5) Sill. Am. J. [2] IX, 85. 

(6) Pogg. Ann. LXXV1IT, 413. 
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SiO a . A1 4 0 3 . NaO. KO. ' CaO. MgO. TotaL 

38-86 30-82 22-03 0-51 1-21 0-44 93-87 

with traces of Sn0 2 , MnO, W0 3 , and Mo0 3 . — The chlorine was not 
determined. 

skoiopHite — Kobell(l) designated by the name of skolopsite a 
new mineral from Kaiserstuhl, in the Breisgau. It appears in smoke- 
gray, here and there pale reddish-white, granular pieces, which some- 
times exhibit cleavage-planes, the direction of which, however, could 
not be made out. — Thin splinters of the mineral are translucent. 
Its hardness is nearly = 5, and its sp. gr. = 2*53. Before the blow- 
pipe it melts with frothing and spurting to a greenish- white bubbly 
glass. Melted with soda on charcoal it gives an alkaline ‘sulphide. 
By hydrochloric acid the powder of the mineral is readily decom- 
posed, as well before as after heating, with evolution of carbonic 
acid, after which nearly 5 per cent of a blackish-green powder 
remains, to which the mineral owes its dark colour. The solution 
contains sulphuric acid. By melting with hydrate of potassa, and by 
treating the aqueous solution with metallic silver, the presence of a 
small quantity of sulphur can- be proved, as in hauync. The result of 
analysis was, after subtracting the calc-spar and the insoluble residue, 
as follows : 


SiO,. 

MOO.,. 

Fe.,O v * 

MnO. 

CaO. 

MgO. 

NaO. 

KO. 

SQrl S - 

NaCl. 

44-06 

1 17*86 

2*49 

0-86 

15-48 

| 2*23 

11*54 

1*30 

4-09 [trace 

0*93 


* Together with some protoxide of iron. 


The mineral therefore belongs, according to this, to hauyne, noseane, 
and ittnerite. In order to arrive at an idea of its atomic consti- 
tution, Kobell, starting from chloride of sodium, calculated the 
hypothetical amount of sodalite contained in the mineral(2), which 
turned out to be = 7‘78 per cent. He established for the principal 
constituent of the mineral the formula NaO, SO, + 3 (3.110,2 Si0 3 + 
A1 2 0 .j, Si0 3 ), and directs attention to this, that scollopsite admits 
of being * regarded as a mixture of anhydrous glottalite and 
sodalite. 

schoriamite. — Shepard had described, together with arcansite, 
a black mineral, which accompanies it, called schorlamite(3). It 
occurs in amorphous as well as in rhombic (rhomboidal ?) crystals, and 
contains, according to his investigation, silicic acid, yttx-ia, thorina, 
sesquioxidc of iron and water. He found its hardness = 7 to 7 ‘ 5 , 
and its sp. gr. = 3-862. 

The same mineral has now been examined by Rammelsberg(4) 

(1) Gelehrtc Anzeigen der Konigl. Bair. Akademie der Wissenschaften, 1849, No. 77 
n. 78 ; J. Pr. Cliem. XLVI, 484; Ratnmelsb. Haudw., 4. Suppl., 204 (in abstr.) 

(2) See Annual Report for 1847 and 1848, II, 425. 

(3) Sill Am. J. [2] II, 250. 

(4) Pogg. Ann. LXXVII, 123 ; ltammelsb. Handw., 4. Suppl., 196 (in abstr.) 
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and by Whitney(l), but with very different results to those obtained 
by Shepard. 

According to Rammelsberg, the mineral has the hardness given 
by the latter. Its sp. gr. Rammelsberg determined to be — 3*862, 
Whitney = 3*807. Before the blow-pipe it melts, but with great 
difficulty, at the edges. No. I and 1 1 of the following analyses have 
been executed by Rammelsberg, No. 411 and IV by Whitney. 



Si0 3 . 

Ti0 2 . 


FeO. 

CaO. 

MgO. 

Total. 

I. 

27*85 

15-32 

— 

23*75 

32-01 

1*52 

100*45 

II. 

26*09 

1736 

— 

22*83 

31*12 

1*55 

98*95 

III. 

27*89 

20-43 

21*90 

— 

30*05 

— 

100*27 

IV. 

25*66 

22-10 

21*58 

— 

29*78 

— 

99*12 


The silicic -acid in Analysis I and II still contained some titanic 
acid. — Rannnmelsbcrg’s and Whitney’s analyses agree approxi- 
mately in the amount of silicic aeid and lime, but differ in other 
respects so much from each other, that one might almost think that 
an error occurred in the determination of the degree of oxidation of 
the iron, if the analyses did not differ also in regard to the titanic 
acid. — Rammelsberg gives the formula 2 (3 RO, 2 Si0 3 ) + 3 (2 RO, 
Ti0 2 ), Whitney, the formula (3 CaO, Si0 3 + Fe 2 0 3 , Si0 3 ) + CaO, 
2 Ti0 2 , in which the first member is inelanite, in company with 
which the mineral occurs. 

natoiite. — According to Haidinger(2), S. v. Ilelmrcichen has 
discovered in the serpentine mountains, near Toggia, at the Dragone, 
in Modena, very beautiful crystals of datolitc, sometimes £ an inch 
in size, perfectly transparent, colourless, with smooth planes. Their 
form is in general that of datolitc from the amygdaloid of the Theiss. 
A drawing, communicated by him represents a crystal determined by 
Hauer, on which, besides the forms already known 0 P . (P oo). — 
2 Poo. — P .2P2.4P4.5P5.ooP.ooP2.ooP oo, a prism 
oo P 3, not till now observed, Occurs. The hemi-pyramid 5 P 5 had 
not been determined exactly before Hauer’s measurement of this 
crystal. 

Arsenlates. Arsenlatc of Zinc. — -O. Kottig(3) examined a 
white to peach-blossom red, translucent incrustation, on green-stone, 
containing zincblende, from the deserted Daniel Mine, near Freiberg. 
It possesses a distinct crystalline prismatic structure, and pearly 
vitreous lustre. Hardness = 3, and sp. gr. 3*1. Kdttig observed 
also delicate crystals, which according to N aumann’s(4) investigation, 
are very like those of cobalt bloom, and have a very w T ell marked 
cleavage in the direction of the planes (oo P oo). Before the 

(1) Journ. Boat. Nat. Hist. Soc. 1849, 42; Sill. Am. J [2] VII, 433 (in abstr.), in . 
this place the mineral is' called schorlomite. 

(2) Wien. Acad. Ber 1849* Marz, 215 ; Pogg. Ann. LXXVIII, 75. 

(3) J. Pr Chem. XLVIII, 183. 

(4) Ibid. 256. 
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blowpipe on charcoal the mineral melts to a bead, and is afterwards 
absorbed by the charcoal with the formation of arsenious vapour and a 
zinc coating. A preliminary analysis(I), in which the arsenic acid was 
not determined directly, showed that the composition of the mineral 
is analogous to that of cobalt bloom. 

AsO.,. ZnO. CoO. NiO. IIO. Total. 

I. 37 17 30-52 ir 6-9l 200 23-40 10000 

II. 3724 39-44 — — 2332 10000 

No. II. is the percentage composition calculated according to the 
formula 3 (ZnO, As0 5 ) +8 HO. 

Koniciiaicite. — A mineral, like malachite, in the Freiberg collec- 
tion, recognised by Brcithaupt as new, from Hinojosa de Cordova, in 
Andalusia, has been analysed by W. Fritzscbe(l). It is reniform, 
of a splintery fracture inclining to fine granular, translucent on the 
edges, vitreous in lustre, and of a colour between pistachio-green and 


emerald green. 

Its hardness is 

5-25 to 

5-73 ( = 

4*5 according 

Mohs), sp. gr. 

= 4-123. 

In the 

analysis 

were obtained : 


As(),. 


vo,. 

CuO. 

CaO. 

no. 

Total. 

I. 30-68 

8-81* 

1*78 

31*76 

21*36 

5*61 

100*00 

If. 32 41 

— 

— 

31*60 

21*82 

5.30 

— 

ill. — 

9- JO 

— 

— 

22*10 

5*56 

— 

A\erage 31*54 

8*95 

1*78 

31 68 

21*76 

5*49 

101*20 


* Determined from the loss. 


Instead of the formula proposed by Fritzsche' 2 (3 CuO, AsO s 
+ 6 CaO, POj) + 5 IIO, which assumes that the two isomorplious acids 
exist in different degrees of saturation. Ram me! s berg establishes 
the formula 2 [4 (CuO, CaO), (As0 6 , FO s )] + 3 IIO, in which the 
vauadic acid is taken = V0 5 .(2) 

Phosphates, pyromorphite — F. Sandberger(3) analysed a 
crystallised light green pyromorphite of 7 ' 1 sp. gr., from Cransberg, 
(I), and crystallised wax -yellow pyromorphite, from Ems (II). 

PbO. PO s . Cl. Total. 

1. 81.622 15-942 2-669 100-233 

II. 82-203 15-960 2-790 100953 

Both these analyses correspond exactly to the known formula 
3 (3 PbO, P0 5 ) 4-PbCl. 

Ferruginous Apatite. — The mineral from Bodenmais, designated 
by Fuchs by the name of ferruginous apatite, has been analysed by 
ltammelsberg(4). 


(1) I»ogg. Ann. LXXVI1.139. 

(2) ltammelsb. llaiidw., 4. Suppl., 120. 

(3) Jalirb. d. Vereins f. Naturk. ini Herzog! hum Nassau, 1849,226; J. Pr. Chem. 
XLY11, 462 (in abstr.) 

(4) Rammclhb. Handw., 4. Suppl., 247. 
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Iron « 


po 6 . 

FeO. 

MnO. 

FI. 

Total. 

apatite. 

I. 

3003 

41*42 

23-25 

0-00 

10100 


II. 

— 

40-90 

24-33 

— 

— 


Rammelsberg calculates froin this the formula 3 RO, P0 6 -f- RF1, 
for which the analysis gave 2'2 6 per cent fluorine too little, but 
which arises from this, that we have not yet any exact method of 
determining it. 

• Pbosphocerlte. (Cryptoiite.l — H. Watts(l) has examined the 
grayish-yellow crystalline powder, which O. Sims found remaining, 
after treating the roasted cobalt-ore (glance cobalt), from Johannis- 
bcrg, in Sweden, with hydrochloric acid, and which is about 0 001 of 
the. ore. I) nder the microscope opaque, dark -red, regular octaliedra, 
and combinations of this with rhombic dodecahedra, which can be 
extracted by the magnet, and are soluble inhydrocldoric acid, can 
be distinguished ; they contain both degrees of oxidation of iron with 
the protoxide of cobalt. The powder consists principally of yellow, 
square pyramids, or combinations of these with a prism, in hard- 
ness between 5 and 5‘2o, and sp. gr. 4 - 78. These are insoluble in 
hydrochloric and nitric acid, but arc completely decomposed by sul- 
phuric acid. Their analysis executed in Graham’s laboratory, gave : 

FO h . CeO. LaO. DO. Fc.,0,. CoO. Sand. Total. 

28-46 61-68 2 91 015 296 92-46 

Watts considers the iron in the mineral, without adducing his 
reasons, as magnetic oxide. If we view it as protoxide, the oxygen- 
ratio comes out P0 5 : RO = 5 : 3-18, and the formula = 3 RO, P0 5 , 
which Wohler established for cryptolite(2), with which the mine- 
ral also agrees in colour and sp. gr. However, Watts thinks 

that his mineral, which he calls phorphocerite, is a species dis- 

tinct from cryptolftc, because the latter presents hexagonal prisms, 
the phosphoceritc however square ones. According to Chapman(3) 
both could also belong to the rhombic or monoelinometric system, 
but this cannot be made out with exactness, on account of the 
small size of the crystals. 

Trlptaylilne. — Baer(4) analysed the triphylline from Bodenmais. 
It dissolves in acids even after heating, by which it is rendered 
brown. 

PQj. FeO. MnO. CaO. MgO. KO. NaO. LiO. SiO :t . Total. 

36-36 44-52 5-76 1-00 0-73 1 19 5-16 5*09 1 78 100-59 


(1) Chem. Soc. Qu. J. II, 131. 

(2) Berzelius’ Jahresber. XXVI, 336; Gottinger gel. Anz. 1846, 19. 

(3) Chem. Soc. Qu. J. II, 154. 

(4) Arch. Pharm. [2] LVII, 274 ; J. Pr. Chem. XLVII, 462 (in abstr.) 
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If we take the oxygen of the phosphoric acid = 5, that the T H*£ yl 
bases will be 3*985, and consequently will be too much by 0*985 
for the formula of triphylline 3 RO, PO^ ; but the analysis corresponds 
to this exactly, if we suppose that the mineral contains a silicate of 
the formula 3 RO, Si0 3 mixed with it. 

Vivianlte. — W. Fisher(l) analysed vivianite, which occurs in free 
colourless transparent crystals, in the green sand of the Delaware, 
not far from Cantwells Bridge. Exposed to the air it becomes, 
in the course of some weeks, of a light green, without losing its 
transparency. 

PO v FeO. IIO. SiO*. Total. 

27 17 44*10 27*95 0 10 99*32 * 

Dufrenite. — Schnabel(2) analysed concentric fibres of dufrenite, 
containing dark leek-green and brown points, from Ilollerter Zug, 
near Siegen. 

■P0 5 . Fe 2 O r FeO. IIO. Total. 

28*39 53*00 9*97 8*97 100*99 

Ramrnelsbcrg calculates from this the formula 4FeQ, P0 5 -f 
5 (2 Fc 2 0 3 , P0 5 ) + I t HO, but imagines that the original compo- 
sition has been 2 (4 FeO, PO-) +5 IIO, which if we subtract the water 
is the composition of the trip] ite from Limoges, and according to his 
opinion also the original composition of the heterosite from the same 
locality. 

stcrcorite. — Th. J. Herapath(3) examined a yellowish-brown, 
transparent salt, which was found in broad crystalline masses or 
nodules, in a cargo of guano, from the Island of Ichaboc, on the 
west coast of Africa. The analysis showed, that it is phosphate 
*df soda-ammonia of the known composition (NaO, NIJ 4 0, IIO), 
P0 5 4-8 IIO, rendered impure by 8*4 per cent of carbonate of lime, 
carbonate of magnesia, phosphate of lime, sand, and organic matter. 

Its sp. gr. = l*6l5. Herapath designates this salt by the name of 
stercorite. 

Herapath found, in the same guano, the phosphate of ammonia 
which Tcschemachcr(4) discovered in guano. After purifying it by 
recrystallisation, an analysis gave 52*962 per cent phosphoric acid, 

23*980 ammonia, and 23*058 water, which corresponds nearly to the 
formula 3 NH 4 0,P0 5 . 

CribitsJtc. — liermann(5) has analysed gibbsite, from Richmond, in 
Massachusets(6), repeatedly, and B. Si Him an, jun.(7), has also made 

(1) Sill. Am. J. [2] IX, 83. 

(2) Rammelsb. liandw., 4. Suppl., 87. 

(3) Cliam. Soc. Qu. J. II, 70; Sill. Am. J. [2] VIII, 129. 

(4) Mem. Chem. Soc. Ill, Part XVI, 13. 

(5) J. Pr. Chem. XLVil, 1 ; Rammelsb. Handw., 4. Suppl., 72 (in abstr.) 

(6) See Annual Report for 1847 and 1848, II, 439. 

(7) Sill. Am. J. [2] VII, 411. 
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Qibbalte. 


some Analyses of it. Hermann took for his analyses laminated 
gibbsite of 2*21 sp. gr. (I), stalactitic of 2*44 sp. gr. (II), and earthy 
of 2‘20sp. gr. (III). The gibbsite used for Silliman's analyses (IV, 
V, VI) formed stalactites of radiated fibrous structure, or amorphous 
incrustations on brown hematite, here and there coated with pearl- 
white allophane, see p. 534. Its hardness was 3*5. Its sp. gr. 
2*389. It was only partially decomposed by hydrochloric acid, 
but completely by sulphuric acid. Solution of potass# dissolved it 
easily. 



ALOy. 

po 6 . 

HO. 

MgO. 

Insoluble portion. 

Total. 

Ia. 

26*06 

37*62 

35-72 

— 

— 

100*00 

Ib. 

38-29 

26*30 

35*41 

_ 

— 

100*00 

II. 

50-20 

15-30 

34 50 

— 

— 

100*00 

III. 

53-92 

11*90 

34*18 

— 

— 

100-00 

IV. 

63-44 

— 

3418 

0-30 

1*78 

100-00 

V. 

64-96 

0*59 

34*07 

0*30 

008 

100*00 

VI. 

64-16 

trace 

34-15 

0*30 

1*62 

100*23 


In Analyses IV., V. and VI., the amount of water is determined by 
the loss. Direct determinations gave it from 35*20 to 33*82, and 
33*42 per cent. — Silliman’s analyses prove the correctness of the 
formula Al 2 0 3 + 3HO, calculated from the analyses of Torrey, 
Thomson, and Dewey. Hermann's specimens were clearly 
mixtures of this hydrate of alumina with phosphate of alumina 
A1 2 0 3 , P0 5 + 8 HO, found by him in his first analyses.- — The name of 
gibbsite might be retained for the latter, the name of hydrargyllite 
for the hydrate of alumina. 

Suip'hate*. Ccie&tinc. — Leonliardt(l) analysed, under Ram- 
mclsberg's direction,, a reddish-white, concentric, radiated celestine, 
from the Thieder Berg, near Brunswick. 

SO a . SrO. CaO. Fe 2 0 3 . Loss on ignition. Insoluble portion. Total. 
41*23 53-90 1 12 1*88 0*49 094 99*50 

Brogniartinc. — Ulcx(2) found crystals of brogniartine from 1 to 1 ^ 
inch in size, in American nitre. They possessed the hardness 2 # 5 to 
3, a sp. gr. 2-64, and according to Frankenheim's measurement 
the same angles as were given by Naumann and Phillips. — The 
analysis gave : 

SO a . B0 3 . CaO. NaO. Total. 

550 3-5 19*0 21-9 10000 

According to Ulex the boracic acid comes from the boronatro- 
calcite mixed with it ; but there are bases wanting to form this 
salt. 


(1) Hammelsb. Hanriw., 4. Suppl., 39. ' 

(2) Ann. Ch. Pharra. LXX, 51 ; Hammelsb. llandw., 4. Suppl., 73 (in abstr.) 
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Gypsum. — De laTrobc(l) analysed gypsum, of pumice-like, porous, 
and fibrous texture, from -the Volcano of Albay, on the Island of 
Luzon. 

S0 3 . SiO-. CaO. A1 j 0 3 . Fe 2 0 3 . HO. Total. 

V V - — L 

44*19 6*43 29*41 0*04 20*18 100*85 

Sulphate of Cohalt. — Schnabel(2) analysed sulphate of cobalt^ 
formed on the residue of the cobalt washing, from the Gliickstern 
Mine, as well as an incrustation on pitchblende, from the Morgen- 
rotlic Mine, near Siegen, which may be mentioned here. 


Earthy 



so 3 . 

CoO. 

CuO. 

CaO. 

MgO. 

Cl. 

IIO. 

residue. 

Total. 

1 . 

28*81 

23*30 

0*30 

0*43 

0*88 

0*04 

45*22 

1*14 

100*12 

11. 

20*84 

16*50 

0*44 

trace 

trace 

0*05 

38*13 

24*04 

100*00 


Carbonates. — Concerning Senarmont’s production of the car- 
bonates of magnesia, iron, manganese, and zinc, with similar pro- 
perties as the native salts, see p. 

Acrusite. — Schnabel(3) found a black coated crystal of carbonate 
of lead, from the Churfurst Ernst Mine, near lienkhausen, in West- 
phalia, composed of 83*93 per cent protoxide of lead, and 16*07 per 
cent carbonic acid. 

strontianitc. — The radiated prismatic strontianite, from Hamm, 
on the Lippo* gave in an analysis executed by Schnabel(4), 91*71 
per cent carbonate of strontia, and 7*89 per cent carbonate of lime, 
with, a little silicic acid. 

Caicite. — It. F. March ah d(5) examined the pseudoinorph of 
calc-spar, in the form of gav-lussite, known under the name of 
caicite, from Obersdorf, near Sangerliausen. 

CaO, COo. AL0 3 and Fc*0 3 . CaO, SO*. IiO. Residue. Total. 

94*37 1-15 2*02 1*34 1*10 99*98 

Calamine.— A wliitish-ycllow, scaly, foliated zinc-ore, of 3*8 sp. gr., 
from the environs of Wiesloch, in Baden, gave on analysis, performed 
by E. ltiegel(6) : 

C0 2 . ZnO. Fe^O.,. CaO. SiO a . . 110 and loss. Total. 

7*00 80*25 1*04 2*10. 7*65 1*96 100*00 

Conitc. — II. Hirzel(6) analysed the conite from Frankenhayn, at 
the Meissner. 


(1) Ilammelsb. Handw., 4. Suppl., 89. 

(2) Ibid. 119. 

(3) Ibid. 260. 

(4) Ibid. 215. 

(5) J. I*r. Chcm. XL V 1*95 ; Ilammelsb. Handw., 4. Suppl., 31 (in abstr.) 

(6) Arch. Fliarni. [2] LVI1I, 29. 

(7) Arch. Pbarm. [2] LIX, 154. 
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CaO, CO„. MgO, C0 2 . FeO, C0 2 . Total. 

27-53 * 67-97 5 05 100-55 

27-43 67-47 5-41 100-25 

spathic-iron. — Schnabel(l) analysed spathic-iron from the fol- 
lowing mines in the district of Siegen : 

I. Silberquelle, near Obersdorf ; II. Alte Thasbach, near Eisers- 
feld ; III. Stahlberg, near Mtisen ; IV. Samnerichskaule, near Hor- 
hausen ; V. Vier Windc, near llcndorf ; VI. Kux ; VII. Stahlert ; 
VIII. Bollenbach ; IX. Guldenhardt ; X. Ilollcrterzug; XI. Hiius- 
lingstiefe ; XII. Andreas, near Hamm, on the Sicg ; XIII. Karnmer 
and Storch. 



FeO. 

MnO: 

CaO. 

MgO. 

co 2 . i 

Si0 3 aml loss 

I. 

50*91 

9*04 

0*40 

0*80 

37*84 j 

1*01 

u. 

48*79 

9*66 

0*36 

1*25 

37*43 

2*51 

III. 

47*16 

10*61 

0*50 

3*23 

38*50 

— 

IV. 

48\9I 

8*66 

0*32 

1*94 

37*62 

2*54 

V. 

48*83 

10*80 

0*41 

1*41 

38*38 

0*17 

VI. 

48*07 

10*40 

0*36 

2*21 

38*57 

0*33 

VII. 

48-86 

1 8*91 

0-32 

2*34 

37*74 

2*55 

VIII. 

46 97 

| 7*56 

0*46 

2*22 

36*15 

5*74 

IX. 

| 50 56 

j 9*67 

0-16 . 

1*16 

38*27 . 

0*08 

X. 

i 4710 

7*65 

0*34 

2*45 

36*45 

4*60 

XL 

: 50*37 

8*30 

0*25 

2*15 

38*48 

0*45 

XII. 

i 46*68 

9*87 

0*35 

3*91 

39*19 

— 

XIII. 

: 49*41 

9*52 

i — 

0*94 

37*11 

0*32 


Schnabel farthermore analysed a brownish-redspathic iron, much- 
weathered, from the Steigcrsberg Mine, near Tiefenbach, not far 
from Siegen. 


Fe,O a . FeO, CO.,. MnO, C0 2 . CaO, CO.,. MgO, CO,,. SiO s . HO. Total. 
38-83 32 19 8-48 2‘68 9‘45 3-24 5-71 98-58 

Blamutii-spar. — llam inclsberg(2) gave the name of bismuth-spar 
to a white mineral similar to calamine, with a vitreous lustre and 
7'67 sp. gr., which, according to Lieber, occurs in considerable 
quantities in the gold mines of Chesterfield County, in South Carolina. 
— Heated in a glass tube, it decrepitates, gives off water, becomes 
brownish-yellow, and easily melts into the glass. , Before the blow- 
pipe on charcoal it is easily reduced to bismuth. In nitric acid 
it dissolves with effervescence, leaving behind a yellow clayey residue. 
Its analysis gave : 

lusoluble 

BiO s . Fe./), ( . A1 2 0 3 . CaO. MgO. C0 2 . HO. portion. Total. 

82-63 0-52 0-16 0-28 007 602 3-16 6-98 9982 

After subtracting the inessential ingredients, the mineral gives the 
oxygen-ratio of Bi0 3 : C0 3 : HO = 3 : 1.5 : 1 = 6 : 3 : 2, from which 


(1) Rammclsbcrg’s Handw., 4. Sapp]., 209. 

(2) Pogg. Ann. LXXYI, 564 ; Kamme'Ub. llandw., 4. Siippl., 262 (in abstr.) 
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Rammelsberg establishes the formula 3 (BiO s , C0 2 + HO) + 
Bi0 3 , HO. He thinks it probable that this compound is contained 
in bismutli-ochrc, and especially constitutes the principal ingredient 
of Breithaupt's bismuthite from Ullersreuth. 

Hydromagno-caiclte. (Pennite.) — Hermann(l) designates by the 
name of pennite a mineral from Lancaster County, Pennsylvania, 
where it occurs in the form of a sinter-like coating on chrome-iron ; 
externally it is grass-green, inside it is rose-red. Its hardness =3*5, 
sp. gr. = 2*86. As the result of an analysis, Hermann obtained the 
following numbers : 

CaO. MgO. FeO. MnO. NiO. C0 2 . IIO. Al 2 0 3 . Total. 

2010 27 02 0-70 040 1-25 44 54 5-84 0 -to 10000 

Thc-oxygen ratio of 110 : C0 2 : 110 = 3 26 : 6 24 : 1, from which 
Hermann establishes the formula 3 (MgO, CaO, NiO), C0 2 + HO. 
Rammelsberg(2) proposes, instead of the name of pennite, which 
could be confounded with pennine, the name hydromagno-calcite. 

Borates. Ti/.a. Boronatro-calcfte. — Ulex(3) described a mineral 
which occurs in considerable quantity, accompanied by fragments 
of andesine and crystallised brongniartine (see p. 548) in layers of salt- 
petre in the south of Peru, where it is called tiza. It forms nodules 
of the size of a hazel-nut, and upwards, which closely resemble 
aluminite, and are inside finely fibrous, and of a silky lustre. There 
were observed also delicate, apparently hexagonal, prisms, but the 
angles of which were not measurable. Its sp. gr. = l - 8. Before the 
blow-pipe, the mineral melts easily to a clear pearl. In cold water it 
is scarcely soluble, in hot water with difficulty. Acids dissolve it 
easily. Analysis gave : 


BO r 

CaO. 

NaO. 

HO. 

Total. 

49*5 

15 ’7 

8*8 

26-0 

1000 

41) *5 

15-9 

8-8 

25*8 

100*0 


Ulex calculates from this the formula NaO, 2 BO,, + 2 CaO, 
3 BOg-l-lO HO. He leaves it, with Rammelsberg(4), undetermined 
whether the mineral is identical or not with hydroboro-calcite, described 
by Hayes, from Iquique, in Peru, and which contained 35 per cent 
water. — The editors of the “ Annalen de'r Chcmie und Pharmacie” 
consider both minerals to tie identical, and propose' the name 
boronatrocalcite. 

Chlorides. Rock-salt. — According to O. Henry(5), almost all 
rock-salt contains iodine. He states that the presence even of the 


(1) J. Pr. Chem. XLVII, 13. 

(2) Rammelsb. Hanilw., 4. Suppl., 109. 

(3) Ann. Ch. Pharm. LXX, 51. 

(4) Rammelsb. Ilandw., 4. Suppl., 108. 

(5) J. Chim. Med. [3] V, 81 ; J. Pr. Chem, XLVII, 231. 
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smallest quantity of it in the mother-liquor can be proved by the 
common means, if some solution of potassa be added to the solution 
of the salt, before evaporating, in order to prevent tbe sublimation 
of the iodine. 

Atacamite. — Amongst the copper-ores recently brought directly 
from Valparaiso to Hamburgh, Ulex(l) found conglomerates of crystals 
of atacamite, sometimes 2 lines in length, upon earthy red hematite. 
An analysis of them gave the following result : 

CuO. Cu. Cl. HO. Si0 3 . Total. 

5623 14-56 16 12 11-99 1 10 100-00 

by which the correctness of the formula 3 (CuO, HO) -I- CuCl is 
confirmed. 

Bromides. Bromo-cliloride of Silver. (Emimlltc.) — Breithaupt 
examined the physical, and Plattner the chemical characters of 
bromochloride of silver from Colorada Mine, at Copiapo, in Chili. (2) 
It crystallises in octahedrons of the Regular system, with truncated 
edges, and presents traces of cleavage in the direction of oo O oo. It 
is completely ductile. It possesses adamantine lustre, is of a sulphur- 
yellow to siskin-green colour ; but becomes externally olive- or 
asparagus-green. Its hardness is about = 2, and sp. gr. = 5'806. Its 
analysis gave : 

Ag. Hr. Cl. Total. 

66-862 20088 13 050 100-00 

Plattner establishes from this the formula 2 AgBr4-3 AgCl. 
Breithaupt thinks that this mineral is a distinct species, and calls 
it embolite. 

Organoids, niciutc. — Kenngott(3) determined in the mellite 
from Artern the inclination of ooPoc : P = 120° 40' to 120° 55', 
and the terminal edge of P = 118° 11', and the lateral edge of 
P = 93° 2'. He thinks the latter angle the most correct. 

iiatchetinc. — J. Rittler(4) found liachetine in balls of sphero- 
siderite, from Rossitz, in Moravia. According to Ilaidinger’s de- 
scription, it. is very similar to ozockcrite, but softer. Its hardness 
— 1, its sp. gr. according to Patera's determination = 0-892, audits 
fusing-point is 71°. It dissolves easily in turpentine, in ether only 
with difficulty, and not at all in alcohol. We may expect an analysis, 
from Rcdtcnbacher. 

Doppicrfte. — II ai dinger designated by the name of dopplerite, 
a mass occurring in large quantity in a deep peat-bog, not far from 


* (1) Ann. Ch. Pharm. LXIX, 361 ; Rammelsb. Ilandw., 4. Supply 11 (in ahstr.) 

(2) Pogg. Ann. LXXVII, 134; Rammelsb. Hawlw., 4. SuppL, 55 (in abstr.) 

(3) Kenngott’s Min. Untersucluuigen, 1849, 1. Heft, 17. 

(4) Wien. Acad. Ber. 1849, May, 3i2. 
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Aussee, in Styria, there called “ Moder-substanz.” According to 
Doppler* s(l) and Haidinger*s(2) description, this mass is in its 
native state gelatinous, with fatty vitreous lustre, brownish-black 
colour and dark wood-brown streak. Thin laminae are translucent 
and reddish-brown ; and present under the microscope delicate 
organic fibres. Its sp. gr., according to Foetterle, = 1*089. Ex- 
posed to the air, this substance becomes very elastic, like caoutchouc. — 
According to Sch rotter, (3) who analysed it, it is of perfectly vitreous 
lustre, after being dried at 100°, whereby it loses 78*5 percent water, 
and much resembles the black pitch produced from coal-tar. Solution 
of potassa extracts nothing from the dried substance, but it dissolves 
14*6 per cent out of the fresh substance (calculated on* the dried 
mass, this = 68 per cent) which is separated again by hydrochloric , 
acid, and becomes again exactly like the original mass after drying. 
On boiling it with a solution of potassa, ammonia is evolved from the 
fresh substance. A combustion with oxygen gave (after subtracting 
the ash and 1*03 per cent of nitrogen calculated for 100 parts) 
51*63 per cent carbon, 5*31 hydrogen, and 43*03 oxygen (from, 
which the cmpyric formula C 8 I1 5 0 5 is calculated, which demands 
51*6L carbon, 5*37 hydrogen, and 4301 oxygen). Schrotter 
rightly regards this substance as a mass of peat more then ordinarily 
homogeneous, which in its formation from cellulose gave off hydrogen 
and oxygen in the form of water. (If we assume the formula of 
cellulose — C s II 7 0 7 , then 2 HO have disappeared.) 

Regarding a fat-like substance from lignite (cerinine) see p. 498. 


(1) Wien. Acad. Ber. 1849, November and December, 239, 

(2) Ibid. 287. 

(3) Ibid. 285. 
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Generalities. Magnetic Properties of Rocks. — Concerning De- 
lesse’s(l) investigations into the magnetic properties of rocks, see 
p. 115. Dclesse has farther carried out the fusion-experiments with 
the various kinds of rock which we have mentioned in our previous 
Annual Report, II, 456, and has examined(2) the glasses thus pro- 
duced as to their magnetic properties (3). 

Volcanic and metallic Products and Formation of Veins. — Elie de 
Beaumont(4) has communicated an ingenious treatise on volcanic 
piid metallic emanations and the formation of veins, as they took place 
in the different geological epochs, and has added some views on the 
development of inorganic nature, by which he endeavours to delineate 
the progression of phenomena during the formation of the solid crust 
of the earth. A glance at the accompanying table will explain the 
principles on which he proceeds. The present volcanos on the one 
hand produce lava, and on the other hand, carry up evaporised 
substances, which appear on the surface in the suffiones, solfataras 
and mineral springs. In the old fundamental volcanic rocks this 
diversity of action is still manifest; bat the nearer. we approach to 
granite and the granitic rocks, the less do the two sorts of erup- 
tive action, the lava kind, and the sulphur kind, appear separately. 
But here, chemical and physical actions of another character manifest 
themselves. Together with heat, water plays, in this case, a most 
important part. The quantity of silica considerably increases, and with 
it the number of the elements ejected from the interior of the earth to 
the surface. Of the elements which exist in granite, only a small 
number arc found as constituents in recent rock formations. Thus,, by 
the formation of granite, matters were solidified, according to Dc 
Beaumont, which in later times would have exercised a destructive 
influence on organic nature. ..Bodies of inferior energy alone remained 


(1) Loc. cit. page 115; Jahrb. Min^r. 1849, 285. 

(2) Bull. Geol. [2] IV, 1380. 

(3) Ann. Min. [4] XVI, 367; Compt. Bend. XXX, 84; Instit. 1850, 33. 

(4) Bull. Geol. [2] IV, 1249. 
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(1) On the presence of silver in various kinds of fucus, of land-plants, and in the animal 
organism, see page 425. 

(2) On the presence of tin, zinc, antimony and lead. In mineral waters, see Annual Report for 
1847 and 1848, II, 268. 

(8) L. Gm el in found strontia in the basalt of Stetten, in the Httgau (see Rammelsb. Handw., 
I, 79 ); Rammelsberg in that of Engelhaus, near Carlsbad (see Rammelsb. Handw., 4 Suppl., 17). 

(4) Mentioned by Shepard as occurring in the iron of Cocke County, Tenessee (see Sill. Am. J 
[2] IV, 14). • 

(5) Was found In the iron of Braunau, by Fischer and Duflos (Annual Report for 1847 and 
1848, II, 510?. According to Sil liman, juu.. arsenic occurs also in the meteoric iron of Texas and 
Lockport (Annual Report for 1847 and 1848, II, 518). 

(6) Rammelsberg found tin in the meteoric iron of Seel&sgen (Annual Report for 1847 and 
1848, 11,611). 

(7) Is found, according to Rammelsberg,.in the meteorite of Juvenas (Annual Report for 1847 

and 1848. II. 606). 1 
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behind, but the equilibrium between the organic world, and the 
matter necessary for it, was established and is kept up ; this is shown, 
in the table by comparing the elements of organic bodies, with those 
which are most widely spread in nature, and are to be found in the 
volcanic products of modern time. 

In the oldest crystalline rocks, which formed the first covering of 
the earth, the abundance of elements is the greatest ; a similar abun- 
dance prevails in their immediate emanations, in those products which 
De Beaumont describes as the vein-formations of granite, and which 
he designates by the general name of tin-orc-veins. Next to these 
come more recent veins, which are formed by the eruption of masses 
less Yich in quartz, whose point of egress lies deeper in the interior of 
the earth. These are the ordinary veins to which especially lead- 
glanee-veins belong. In the third rank appear mineral waters, 
which constitute a continuation of the various phenomena of emana- 
tion. The ejected products of volcanos form the fourth class ; they 
are somewhat poorer in elements than the mineral waters, but have 
some resemblance to them. The oldest period of the formation of 
granite is marked by a fixation of silicium and potassium, apparently 
on account of their greater capability of oxidation. Other bodies 
remained uuoxidised in the depth, such as palladium, rhodium, 
platinum, osmium, iridium, &c., and were only occasionally brought 
to the surface. 

The ordinary ore-veins, which, on account of the predominating 
mineral, may be called lead-glance-veins, Beaumont considers 
entirely analagous to the ejeeted products of modern volcanoes, and 
the deposition from mineral springs ; he believes that they are formed 
by a sublimation, during which the matter was carried over with the 
steam. They differ from the modern phenomena of this kind only 
in so far as they -arc subordinate to more ancient, eruptive rocks, 
while mineral waters are principally found in countries of volcanic 
activity, or at least where the crust of the earth has been subject to 
many disturbances. The volatilisation of metallic bodies in lead-veins, 
and those analogous to these, took place by means of the so-called 
mineralising substances, such as sulphur, scion iuniPbhlorine, iodine, 
bromine, arsenic, phosphorus, antimony and tellurium. The presence 
of oxidised metals on the surface of many veins, Beaumont ascribes 
to the water, charged with oxygen, reaching the surface from the 
atmosphere, while the wra-oxidised substances, which form the real 
veins, proceeded from the principal springs or from vapours, which 
came directly from rocks not yet cooled. According to this mode of 
origination, we can understand also the way in which metals are 
usually associated in veins, since such as have similar chemical 
properties occur together ; for example, nickel and cobalt, iron and 
manganese, antimony and arsenic. 

On the contrary, the tin-veins, or those analogous to these, are 
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distinguished by the presence of anhydrous silicates, by quartz, in 
veins, by the absence of mineralising bodies, and farther, as the table 
shows, by the abundance of simple bodies, and by their constant 
relation to the granites ; their production stands in the closest con- 
nection with the origin of granite .itself. To this last Beaumont 
attributes an eruptive origin at a high temperature, and is of opinion 
that the silica, which played a part in its formation, must have been 
of an aqueous and gelatinous character. In the formation of the 
minerals, which arc included by granite and the tin-ore-veins, he 
believes that several elements acted in a similar manner as chlorine 
and sulphur in the recent lavas, but the agents which carried off 
witli theni tungsten, molybdenum, tantalum, &c., were of far 
greater energy ; and he shares the opinion of Datibrce, that. fluorine, 
phosphorus and boron have been these agents. Hence the tin-ore- 
vciris appear to have been the first fumeroles of granitic masses, 
while the more recent ore-veins are the fumeroles of the eruptive 
rocks, to which they arc subordinate. 

Formation of Minerals and Ores In Veins. — Daubree(l), both by 
direct experiments (2), as well -as by the consideration of geological 
results, lias come to the conclusion that tinstone, titanic acid 
(brookite, anatase, rutile), specular iron, and partly also quartz, owe 
their origin to the decomposition of fluorides and chlorides by steam. 
Hence there must have been in earlier periods fumeroles containing 
hydrofluoric acid, which existed in the middle of a crater of elevation 
as, for example, in Oisaris. From these inquiries Daubree draws 
the conclusion that this mode of production, by which the fixed mine- 
rals became volatile, must have played an important part in the 
metamorphoses of rocks, and that the hydrofluoric acid in granite is 
derived from the same source. 

Association (Paragenesls) of Minerals. — It cannot be denied, that 
certain laws prevail over the association of minerals, and that 
in nature the existence of certain minerals depends on the existence 
of others. Now, though we are able only in a few cases to form a 
correct idea of the original connection of these phenomena, yet surely 
an accurate stOTBment, which establishes the facts, is itself of great 
interest; and A. Breitliaupt, who distinguishes the whole of this 
doctrine by the name paragenesis of minerals , has communicated his 
ideas on this subject in a special work(3) which, on account of its 
copiousness, admits of no abstract. We only remark, that the subject 
has also its practical value, as the search after useful minerals will be 


(1) Compt. Rend. XXIX, 227; Instit. 1849, 292; Arcli. Ph. Nat. XII, 147 ; Ann. 
Min. [4] XVI, 129; Jahrb. Miner. 18'49, 712; Sill. Am. J. [2] IX, 122; Dufr^noy’s 
Report to the Academy, Compt. Rend. XXX, 383 ; Froriep’s Berichte aus d. Natur- u. 
lleilkunde, 1850, Nr. 39. 

(2) See this Report, p. 8. 

(3) Die Paragenesis der Mincralien, Freiberg, 1849. 
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facilitated, if the circumstances are well ascertained, which are associ* 
ated with a successful result. Tn reference to the history of forma- 
tion, an accurate investigation of the age of various bodies, as it may 
be inferred from their succession, is evidently of the highest import- 
ance; and in this respect the work of Breithaupt will serve as a 
foundation for similar inquiries. We only add the order of the 
formations of Veins as enumerated by Breithaupt. These are groups 
of minerals, occurring together in veins, and following one another in 
definite succession, which is recognised by the structure of the vein. 
The enumeration begins with the oldest, and concludes with the most 
recent group. They are named after the minerals which predominate 
in them, and Breithaupt adduces for each the cases of paragenesis 
with which he has become acquainted. 

1. Pyroxene-garnet-pyrites-blende-formation ; 2. Titanium-forma- 
tion ; 3. Noble quartz-formation ; 4. Fyritic lead-zinc formation ; 5. 
Ancient cobalt-formation ; 6. Tin-tungsten-formation ; 7. Tellurium- 
gold-formation ; 8. Clinoedric(l) lead-zinc- formation ; 9. Spathic 

iron-formation; 10. Copper-formation; 11. Antimony-formation; 
12. Manganese-iron -formation ; 13. Fluorine-baryta-formation; 14. 
Recent cobalt-nickel -formation ; 15. Barytic lead-zinc-formation ; 16. 
Barytic copper-formation; 17. “ Edle geschickc-formation” (2) or 
silver-formation; 18. Barytic mercury-formation ; 19. Zeolitic for- 

mation; 20. Phosphatic formation. 

Boue(3) has written upon the geographical and geological distri- 
bution of minerals, ores and rocks, with especial reference to their 
origination. 

Uecomposllion of Rocks by Water. — W. B. Rogers , and R. E. 
Rogers(4) have laid before the British Association their inquiries 
into the action of pure water and water charged with carbonic acid 
upon minerals and various kinds of rocks, the substauce of which 
we have communicated in the preceding Annual Report(5). They 
detail, moreover, experiments upon the relative solubility of carbonate 
of lime, and carbonate of magnesia in water containing carbonic acid. 
These contradict the supposed greater solubility of carbonate of 
lime, and the theory founded upon it, of dolomite being formed 
by the abstraction of the former and the relative increase of the car- 
bonate of magnesia. By the exhaustion of pulverised dolomite with 
water charged with carbonic acid, it was found that carbonate of 
magnesia exists in a* greater proportion to the carbonate of lime* in 


(1) Breithaupt designates by the term, clinoedrite, a mineralogical genus of the 
order of glances, embracing crystallised weissgultigerz, schwarzgiiltigerz, schwarzerz, 
fahl-ore, tennantite, copper-blende and tin-copper-glance. 

(2) Silver with misspickel, quartz, Ac. 

(3) Mein, de la Soc. Geol. de France, III, 1. partic; Arch. Ph. Nat. XII, 326 (short 
notice). 

(4) Instit. 1849, 399. . 

(5) Annual. Report for 1847 and 1848, II, 465. 
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the solution than corresponds to the pulverised rock. In the stalac- 
tites of the cavern of Weyer in Virginia, certainly only traces of 
magnesia are found ; but in this case the carbonate of magnesia may 
have been conveyed to greater depths, by the atmospheric waters, a 
supposition which appears to be confirmed by the great abundance of 
it in the springs of the neighbourhood. 

Dependence of Springs for their Inprredlents on the Soli.— We(l) 
have already mentioned Grange’s comparative researches into the 
waters of various geological formations, and the dependence of their 
saline constituents on the elevation at which they occur. Grange 
has pursued these investigations^), and considered especially the geo- 
logical situations in which goitre and cretinism appear in Switzerland 
and Savoy, lie has been confirmed in bis opinion that the cause of this 
disease lies in the water that is drank, and indeed in its containing 
magnesia. He found that g&tre occurs in the Alps as an endemic 
below and upon magnesian formations, and particularly on the Meercs- 
inolasse, the Nagel flub, whose springs contain much magnesia, on 
lias and hornblende rocks ; that it is principally found on the lines 
of separation which divide the country into stripes parallel to the 
direction of the great chain, and where uniform strata of gypsum and 
dolomite are met with ; that it disappears above these formations, 
but lias its greatest intensity between and upon them. On the' upper 
and lower chalk, on the upper jura -formation, where magnesian rocks 
do not occur, goitre is quite unknown. 

Evolution of <3a*. — S. S. lloward(3) reports a remarkable spon- 
taneous evolution of gas, at the village of Charlemont in Staffordshire, 
to the discovery of which a labourer was led, by the absence of all 
vegetation on the spot. When he fixed pipes in the ground he 
obtained a constant stream of gas which burnt with a bright, blueish, 
pale flame, giving heat and light ; and he found the same in his 
cottage also, which was at the distance of 150 yards from this spot, 
so that he and his neighbour could apply .9 gas-pipes, without per- 
ceiving a diminution of gas, even after burning it for many weeks. 
The spot is at the distance of more than a mile from a coal-mine, but 
in the neighbourhood occur several fissures in the ground, and it is 
probable that the gas finds its way through these out of the great 
coal deposits of the neighbourhood. According to the analysis of 
Howard, the gas consists of carburetted hydrogen; he found in 1000 
volumes 996 volumes of carburetted hydrogen gas, p 3 H 4 , 3 volumes 
carbonic acid, and 1 vol. aqueous vapour and nitrogen. The sp. gr. of 
the gas is 0*56126. Its combination is somewhat different from that 
of the natural marsh gas and the gas in old mines, by its containing 
less carbonic acid and nitrogen. 


(1) See Animal Report for 1847 and 1848, II, 466. 

(2) Compt. Rend. XXIX, 695; Arch. Ph. Nat. XIII, 251. 

(3) Instit. 1849, 406; Chcm. Gaz. 1849, 409. 
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Origin of Carbonic Acid. — 6. Bischof(l) found that carbonic acid 
is gradually separated from carbonate of lime, carbonate of protoxide acid, 
of iron and carbonate of magnesia by silicic acid, both in its soluble 
and insoluble modification (pulverised quartz), with the co-operation 
of boiling water. Carbonate of magnesia actually loses its carbonic 
acid under the influence of boiling water alone. The exhalations of 
carbonic acid from the interior of the earth (Laacher See, Eifel), 
especially those from the sufliones of Tuscany, have, according to 
liischof, such an origin. According to the law of the increase of 
temperature, at a depth of 8600 feet in the interior of the earth, 
the boiling temperature certainly prevails, and this depth is doubtless 
reached by the aluminous slate. If limestone strata and. quartzous 
rocks exist there, and if water obtains a passage through them, even 
at that small depth, carbonic acid must be set free. 

Carbonate of Lime in Sea-water. — J. Davy*s(2) observation that 
the quantity of carbonate of lime in sea-water increases in the neigh- 
bourhood of coasts, and almost disappears at a great distance from 
land, is of importance to Geology, as pointing out the development 
of lime-secreting organic beings in the neighbourhood of coasts. 

Formation of Sulphur, Cyjisiim, Anhydrite and Alunlte. — C O- 
quand(3) has communicated very valuable contributions to the 
history of the formation of the sulphur, gypsum, anhydrite and 
alunite, in the solfataras, aluui-pits and lagoons of Tuscany, which 
all, although in different degrees, arc the latest manifestations of 
volcanic action which has affected the soil of Tuscany ; and among 
which the appearance of plutonic rocks, and the formation of deposits 
of metallic ores, mark the period of the greatest intensity. This 
excellent treatise does not well admit of an abstract. It is worthy 
of remark that there is proved in it an intimate connection between 
the antimony-veins and the solfataras, the frequent occurrence, 
in the solfatara of Percta, of quartz, assuming the pseudomorphous 
forms of antimony-glance, in the macigno, i . e. in a rock, that, 
according to most geologists, belongs to the uppermost strata of the 
chalk- for niation. The occurrence, in Pcreta, of alunite free from 
iron, produced from the shales underlying the limestone, is accounted 
for by the formation of soluble iron-compounds, which are continually 
washed away, while insoluble alumite remains behind, which loses 
this insolubility-— arising from an excess of alumina — only by being 
submitted to a process of roasting. 

Ehrenberg(4) has observed, for the first time, infusoria (45 
species) in a specimen of gypsum from Asia Minor. Prom the 

(1) Verhandl. d. rhein. naturf. Gesellschaft zu Bonn, 1849, 23. Febr. ; Jabrb. Miner. 
1849,725. 

(2) See 425, where some observations of White are mentioned. 

(3) Bull. (idol. [2] VI, 91 ; Jabrb. Miner. 1849, 484. 

(4) Berl. Acad. Ber. 1849. 193; Arch. Th. Nat. XII, 252; Instit. 1849, 413. 
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determination of these infusoria, it results that gypsum is a fresh- 
water formation, and probably belongs to the brown-coal-formation. 
It contains 38 polygastrica, 6 phytolitharia, and 1 entomostraca. 

T. S. Hunt(l) pointed out the connection that exists between the 
gypmm-deposits and the springs containing free sulphuric acid of 
the Onondaga salt-groups of the upper silurian system in Canada. 
The gypsum-deposits of that country always rise in hills, or dome- 
formed masses of from 1 to 400 feet in diameter. These rest on 
undisturbed limestone-strata, whilst the upper strata are thrown up, 
and in part rest on the sides of the gypsum-mounds, and have also in 
part disappeared. In one case, a thin cylinder of gypsum passes 
through several limestone-strata, and ends in a cone of the usual 
form, which being surrounded by the tertiary clay of the neigh- 
bourhood is therefore quite of recent origin. It has also been 
observed in western New York that such' gypsum-cones have been 
frequently formed since the first colonisation of the country, and 
have destroyed the foundation of houses by gradually rising. Hunt 
ascribes the origin of the gypsum to the action of the sulphuric acid on 
the limestone, but has as yet expressed no opinion as to where he looks 
for the origin of the sulphuric acid itself. The amount of free sulphuric 
acid and of bases contained in the springs is very variable, and H unt 
looks for the cause of this variability in the protection afforded by 
the formation of the gypsum to the tube of the spring. This great 
variability was observed in the Tuscarora-spring ; but while on the 
one hand the condition of the neighbouring vegetation affords proof 
that the process is of recent origin, on the other it appears already 
exhausted in this case. The carbonic acid, which according to this 
explanation should make its appearance, had not been found, only 
a small quantity of carburetted hydrogen Was observed. 

. Proportion of Water In Feldspatblc Rocks. — Deville and Dii- 
rocher(2) contradict the assumption of water being originally con- 
tained in the feldspar of feldspathic rocks. Delesse(3) not only 
asserts this, but attributes the presence of water in basalt, &c. ; 
not, as has hitherto been the case, to the intimate admixture 
of an hydrated mineral (zeolite), but directly to the water, which 
enters into the constitution of the felspars and the other minerals. 
He was led to this opinion, principally by the examination of 
melaphyre, which also contains water, and in the mass of which 
zeolites have not as yet been found. lie states that the minerals 
present in the drusic cavities of these rocks are quite different 
from those which are found in the mass of the rock itself. If zeolites 

(1) Sill. Ain. J. [9] VII, 175 ; the analysis of the Tuscarora-spriug, see p. 433. 

(2) Bull. G£ol. [2] VI, 387. 

(3) Bull. G£ol. [2] VI, 393; Froriep’s Ber. aus d. Nalur- u. Heilk. 1850, Nr. 84; 
Arch. Ph. Nat. XII, 323 (in abstr.) 
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formed a constituent of melaphyre, the silica would assume the 
gelatinous form on the mineral being treated with -acids, which is' >B 
not the case. It is true that gelatinous silica is separated from the rack*, 
basalt by hydrochloric acid ; but this, he states, proceeds from the 
olivine; labradorite and augite also are more or less attacked, 
according toDelesse. The perfect condition of the cleavage-planes 
of certain crystals of felspar and augite, in which water is found, is 
said Cb exclude the presence of a zeolite, and the water which exists 
in chemical combination in the former is considered as the true 
source of the water which is contained in feldspathic rocks. • 

Products of Burning Coal-seam*. — C. Blondeau(l) has investi- 
gated the efflorescences of the burning mountain, near Cransac, in the 
department of Aveyron (a burning coal-bed, containing a great deal 
of iron pyrites), and has founded upon his observations a plan for an 
immediate method of producing sulphuric acid. (2) He found in 100 
parts : sulphate of alumina-potassa 24- 2 5, sulphate of alumina 53*31, 
sulphate of magnesia 3*47, sulphate of manganese 1*35, sulphate of 
iron 10*29, free sulphuric acid 7*33. Moreover, crystals of sulphur 
and sal-ammoniac are found as products of sublimation. 

Petrifactions In Tale-«late. — Coquand(3) describes the occurrence 
of a Lima gigantea in a talcose slate in the Gulf of Spezzia. The 
shell was changed into a very crystalline, finely-grained marble. 

Talc, as a petrifying agent of ferns, had been already observed at 
Moutiei*s, in Savoy. (4) 

ITnstratlfied Rocks. Formation of Granite. — Schcerer(5) en- 
deavours to refute the objections made by Dur ocher to his theoiy of 
the formation of granite. We must refer to the treatise itself. 

Pegmatite. — Delessc(6) has investigated the pegmatite of the 
Vosges. This forms irregularly-shaped veins, which without any 
fixed order penetrate through the granitic rocks of the Vosges ; it is 
always found with tourmaline, and plays the same part as the schorl 
in Cornwall. It consists of white quartz, of flesh-coloured felspar, 
silvery mica, and dark green tourmaline, and belongs to the variety 
of granite which is richest in silica, the amount of it rising to nearly 
78 per cent. For his investigation of orthoclase and mica we refer to 
pp. 526 and 530. 

Pelslte-porphyry. — Hochmuth(7) has published investigations of 
the porphyry of Lobcjiin, near Halle. 


(1) Compt. Rend. XXIX, 405. 

(2) See page 448. 

(3) Bull. Gdol. [2] VI, 525. 

(4) Naumann’s Handbuch der Geognosie, I, 830. 

(5) Boll. Geol. [2] VI, 644; see Annual Report. for 1847 and 1848, II, 479. 

(6) Ann. Min. [4] XVI, 97; J. Pr. Chera. XLVII, 460 ; Arch. Pli. Nat. XI, 318 
(in abstr.) ; Corapt. Rend. XXIX, 24; Ann. Ch. Phys. [3] XXVIII, 124. 

(7) From Der Bergwerksfreund, 1847, XI, 441 in Rammelsb. H&ndw., 4. Suppl., 
181; see N au in ann’s Geognosie, I, 609. 
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A. Porphyry of Schiedsberg, dirty yellow, thick and compact, 
contains orthoclase and albite (more probably than oligoclasc), small 
portions of greenish-black augite, and rarely quartz. Sp. gr. 2*6317. 
— B. • Porphyry from the Martinsschacht. The fundamental mass is 
dark reddish-brown, occasionally brownish-yellow and green and 
blue. The felspar-crystals are smaller and less, distinct. Some parts 
have the appearance of augite. Sp. gr. of the ordinary variety (a.) 
= 2*6486, of a light green variety (b.) in which the separation of felspar 
quite disappears =2*683. — C. The so-called greenstone, the extreme 
end of the porphyry, filling up a basin-shaped cavity in the coal- 
formation. It is dark leek-grcen, dense, very hard. By means of 
a lens felspar can be recognised, and, though rarely, quartz. By the 
variety (b.) of the former, it is in direct apposition with the por- 
phyry. Sp. gr.= 2*766. 


A. 

Ba. 

Si0 3 . 

66-19 

64-25 

A1A. 

1343 

12-64 

FeO. 
6*46 
! 8-63 

MgO. 

2*36 

1-14 

CaO. 

0*46 

2*50 

NaO. 

2*56 

2*60 



KO. 
5*08 ; 
4*33 | 

^ j i 

Lobs. 

2*57 

1*15 

Total. 

99*11 

97-24 

Bb. 

61*50 

13*78 

11*89 

1*58 
v 

1*20 
t 

7*39 * 

A J 

2*66 

100 

C. 

59*87 

11*21 

14*88 

! 5*87 

5-09 

2*54 

99*46 


* Loss. 


Hochmuth, from this, calculates the several constituents, as* 
follows : 



A. 

Ba. 

C. 

Potassa-felspar 

30*61 

25-87 

23-33 

Soda-felspar 

21-71 

21-93 

10*27 

Augite 

20-50 

27*38 

46-97 

Quartz 

19-90 

16-94 

11-46 

Alumina 

3*79 

3-97 

501 

Total 

96*09 

97-07 


The more recent porphyry of Wettin (sp. gr. 2*483) contains, 
according to Hochmuth, 75*82 per cent Si0 3 , 8*73 Al 3 O s , 3*65 Fe 2 0 3 , 
1 *45 MgO, and is therefore different from the former. 

Delesse(l) describes a porphyry of Schirmeck, in the Vosges, 
which perforates in veins a lime of the devonian formation. It con- 
sists of a felspathic paste, of oligoclase, (see this Report p. 527) and 
of mica. The paste contains carbonate of lime, and its amount of 
silica characterises it as compact oligoclase. 

Delesse(2) communicates, moreover, his investigations on quartz- 
porphyry (felspar-porphyry, red porphyry) which contain new matter 
in addition to some that was known before. The felspar of the tri- 
clinometric system, which is found along with that of the mono- 


(1) Ann. Min. [4] XVI, 362. 

(2) Ann. Min. [4] XVI, 233; Bull. G<$ol. [2] VI, 629; Jfahrb. Miner. 1850, 186. 
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clinometric system, is, according to Delesse, andesine(l), sometimes 
also oligoclase, but not albite, which he- has ,not yet found in any 
granitic rock. Thp fundamental mass of the red porphyry Delesse 
considers as the residue left after the crystallisation, consisting of 
silica in combination with alumina, sesquioxide of iron, lime, mag- 
nesia and the alkalies, in a word, with all the bases, which are found 
in minerals .that occur in the rock. It is a feldspathic paste, 
the composition of which does not agree with any definite felspar. 
Delesse supposes the same of all porphyry rocks, such as mela- 
phyres, basalts and lavas, of which he docs not believe that the 
compact paste surrounding the crystals consists of any definite 
mineral. * 

The composition of the whole mass of quartz-porphyry Delesse 
found to be as follows (A. Porphyry of Montreuilion ; B. Porphyry 
of Saulieu, Cote d'Or) : 



Si() 3 . 

ai 2 o 3 . 

Fe 2 () 3 . 

Mn 2 0 3 . CaO. 

KO NaO MgO 

Lobs. 

Total. 

A 

71-7 

150 

2*9 

— 0-4 

— - v - 
8-8 

1-2 

100*0 

B 

77-5 

12-9 

2-5 

trace | 0*4 

5*9 

0-8 

100*0 


The well characterised quaHz-porphyry, in which crystals or 
grains of quartz are found, contains an amount of silica, which 
always equals, or even exceeds, that of a granite rich in silica. It 
varies from 70 to 80 per cent. Like granite, it contains less than 
one per cent of lime but more sesquioxide of iron and less of 
alkalies. 

JMorite. — The diorite of Pont- Jean, in the Vosges, consists, ac- 
cording to Delesse(2), essentially of an actinolitic hornblende and a 
labradorite (about 4 7 per cent hornblende and 53 per cent felspar). 
Concerning these two minerals, see p. 522 and 527. Moreover, 
sometimes it is found with more, sometimes with less of a funda- 
mental mass, which probably contains likewise the before-mentioned 
constituents, together with chlorite or green-earth, and a compound 
carbonate of protoxide of iron, magnesia and lime. In consequence 
of a radiated disposition of the labradorite round a centre, this diorite 
frequently assumes a globular structure. — In small quantity, titanic 
iron, iron pyrites, epidote, quartz and ealespar are moreover present* 

The diorite described by Delesse(3) from Foymont, in the Vosges^ 
contains quartz, principally in veins, andesine-felspar (see p. 527), 
hornblende (see p. 522), mica and sphene. The felspar is sometimes 
accumulated in a radiated form round a centre, and thus produces a 
true spheroidal diorite. 


(1) See Annual Report for 1847 And 1848, II* 410 ; Arch. Ph. Nat. XIU, 235. 

(2) Ann. Min. [4] XVI, 339 ; Compt. Rend. XXX, 176. 

(3) Ann. Min. [4] XVI, 356. 
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Aphanite. Aphanite. — Delesse(l) has investigated the aphanite of Saint- 

Bresson (Haute Sa6ne). This is of a dark green colour, approaching 
to greenish-black ; in it are observed greenish-black, microscopic and 
somewhat fibrous laminae, which are like hornblende, some iron 
pyrites and very fine minute veins of pistacio-green epidoie ; but on 
the whole it is homogeneous, and appears formed of a granular 
felspathic paste, which decomposes with a white crust, and in which 
very fine striae intimate a triclinometric felspar. ' Its sp. gr, is 2 ’ 968 . 
Its composition is : 

Si0 3 . A1,,0 3 . FftjOg. MnO. CaO. MgO. NaO. KO. Loss. Total. 

46-83 30-33 trace 9-55 6*86 3-57 0-81 1-99 10000 

Where this aphanite penetrates through the granite, the latter 
changes its grain, and turns into a kind of feldstonc-rock, gradually 
passing into aphanite. This rock contained silica 63-80 per cent, 
alumina and some, protoxide of iron 18*67, lime 2-25, magnesia, 
alkalies, water and loss 15-28. On the other hand, aphanite on the 
plane of contact contained 46-47 per cent of silica, and only 7*57 per 
cent of lime. The granite, therefore, has by its contact with aphanite 
experienced a diminution of silica, which may be explained by an 
accession of bases from the intruded aphanite, and an increase of 
lime, protoxide of iron and^ magnesia ; the aphanite itself became 
poorer in these last, but richer in silica, and formed with the bases 
of the granite a rock having a feldstone character. 

Gahbro, or Euphotide. — Delesse(2) has instituted some inves- 
tigations on cuphotide (gabbro), especially on the cuphotide of Mont 
Genevre. Concerning the felspar (saussurite) composing this rock, 
which contains water, and the diallage (smaragdite), sec; the Report 
on Mineralogy, p. 525 — 521. The felspar belongs to the triclino- 
metric system, but has not always _ the same composition, since it 
approaches sometimes labradorite, sometimes vosgite, sometimes 
anorthite, which is also the case in the porphyries of the transition- 
rock of the Vosges. — Moreover, this euphotide contains magnetic 
iron, in which frequently titanium or chromium are present, pyrites, 
talc *and serpeiitine, the last often in such abundance that it becomes 
doubtful whether to call this rock serpentine or euphotide ; besides 
Jhese, it also contains carbonates, and generally carbonate of prot- 
oxide of iron with lime and magnesia, which occurs as well in the 
crystals of felspar and diallage as in the whole mass of rock. The 
felspar is the predominating ingredient, and the properties of the 
whole rock therefore do not differ mufch from those pf felspar. 


(1) Ann. Min. [4] XVI, 347; Arch. Ph. Nat. XIII, 232. 

(2) Ann. Min. [4] XVI, 238; Bull. GM [2] VI, 547 ; J. pr. Chem. L, 52; Arch. 
Ph. Nat. XII, 325 (in abstr.) 
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Delcsse found the composition of the whole mass- to her' silica 
45*00, alumina and sesquioxide of iron 26'83, lime 8*49, magnesia, 
soda and potassa 13*90, water and carbonic acid 5*78. 

The euphotide from Odem, in the Vosges(l), which Delesse has 
also investigated, has, as its principal constituents, a triclinometric 
felspar (which in one and the same rock, approaches now to labra- 
dorite, now to anorthite, and now to other varieties of felspar) (2), 
olive-green diallage, which is an uralite(3), magnetic iron, iron 
pyrites, talc, serpentine, and a carbonate of an apparently complicated 
character, consisting of protoxide of iron, lime, and magnesia. At 
the point of contact with the transition-slate of Odem, lamina; of 
talc also appear in this, and an imperceptible transition takes place 
of the euphodite, now, into a kind of talcose slate, and now into a 
serpentine-slate. In veins this euphotide contains, moreover, amor- 
phous quartz, ealespar, rarely also epidote, asbestos, and small 
crystals of albite and axinite. 

Eulysite. — A. Erdmann(4) mentions a new kind of rock, which, 
like the eclogitc of Germany, forms in Sweden strata in gneiss. It 
contains in a. granular mixture, augite (apparently diallage), garnet, 
and nearly 50 per cent of a mineral related to olivine, likewise 
containing a basic silicate, in which the greatest part of the mag- 
nesia is replaced by protoxide of iron and manganese. On treating 
this rock with hydrochloric acid, the latter mineral is decomposed- with 
separation from gelatinous silica : the garnet- and augitc-grains are 
separated. Erdmann calls this kind of rock on this account 
eulysite (4). 

Meiaiihyre. — Delcssc(5) has analysed the amygdaloid porphyry 
(melaphyre), of Oberstein. The porous fundamental mass, which is 
dark-brown, almost inclining to red, contains a great quantity of 
felspar crystals, spathic iron, and some titaniferous iron (fer oxydule 
tit am'), together with small agate nodules. There is also found in 
it, though spax*ingly, pinchbeck-brown mica. The felspar is*a labra- 
dorite(6). Delcsse never saw hornblende in the fundamental mass, 
although the colour of the porphyry is ascribed to an admixture of 
this substance; on the other hand, he observed in it microscopic 
nodules of a mineral similar to chlorite(7). The analysis of the fused 
fundamental mass gave as the mean composition, silica 51*13, 

(1) Arch. Min. [41 XVI. 325 ; Compt. Rend. XXX, 148 ; Pharm. Centr. XXI, 254 ; 
J. Pr. Chem. L, 52. 

(2) See page 527. 

(3) See page 521. 

(4) Jalirb. Miner. 1849, 837. 

(5) Ann. Min. [4] XVI, 509. 

(6) The analysis of this felspar, see page 527. 

(7) Delesse designates this mineral as Chlorite /erruginetue, and ranges it between 
chlorite proper and repidolite. Naum an n has proposed the name delessite (see his 
Lehrb. rt. Geognosie I, 605). 
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alumina and sesquioxide of iron 29*73, lime 4*73, magnesia, alkalies, 
and loss 10*73, carbonic acid and water 3 68. The melaphyre of 
Oberstein differs from its felspar only in this, that it contains rather 
less alumina and alkali, and rather more sesquioxide of iron and 
magnesia. 

The above-mentioned mineral, resembling chlorite, agrees entirely 
with a. similar substance found in the porphyry of Planitz, in Saxony; 
with regard to its composition, see the Report on Mineralogy, 
p. 542. 

Delesse(l) has investigated a porphyry (melaphyre) out of the 
transition-rocks of Chagey (Haute Sa6ne). Its colour is dark-green, 
and it contains greenish felspar crystals. Delesse considers the 
water contained in it as the result of polymeric isomorphism (2), and 
the felspar itself as andesine. The colour of the porphyi*y proceeds 
from a dark-green crystalline substafice like augite, which is accom- 
panied by very little magnetic iron. The accidental minerals are the 
same as in the melaphyre of Belfahy(3). Sp. gr. of the porphyry 
=2*759. Loss on ignition from 1*73 to 6*17 per cent. The com- 
position of the fundamental mass was : 

Si0 3 . Aj 0 3 and Fe„O s . MnO. CaO. MgO. NaO and KO. IIO. Total. 

. v V ' v Y_ » 

61-71 25-44 trace 4-79 298 2-74 2-34 100-00 

This porphyry in some places turns imperceptibly into slate, and 
Delesse considers it a metamorphic rock. 

Basalt. — Grandjean(4) endeavours to prove that the basalt of the 
the Westerwald, like green stone, porphyry, and shales of the tran- 
sition-rocks in Nassau, have nothing to do with plutonic actions, 
without however denying to all basalts a plutonic origin. Grand- 
jean believes, that out of the muddy deposits of bituminous clay of 
the brown-coal-formation, anhydrous silicates, like hornblende and 
augite, «are formed in the moist way ; enclosed in a solid basaltic 
paste these silicates may become hydrated again under the influence 
of the atmospheric agents, and gradually disintegrating, be converted 
into a trass-like stone. We 'will hereafter again return to Grand- 
jean's views, when he shall have published the farther elaborations 
of this subject, which he promises. 

Rammelsberg(5) examined the basalt of Engelhaus, near 
Carlsbad, among the constituents of which augite and olivine 
are discernible. Concerning olivine, see the Mineral ogical part of 
bur Report, p. 523. The basalt is separated by hydrochloric acid 

(1) Bull. Geol. [2] VI, 383. 

(2) See Annual Report for 1847 and 1848, II, 379. 

(3) Ibid., II, 487. 

(4) Thoma’s Jahrb. f.Naturk. IV, 143; Jahrb. Miner. 1849, 604. 

(5) Rammelsberg’s Handw., 4. Suppl., 16. 
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into a decomposable part A, which amounts to between 44*98 and B *“*“ 
43’ 1 per cent, and into an undecomposable part B, the quantity of. 
which is between 55*02 and 56*9 per cent. The loss on ignition 
amounted. to between 3’04 and 3*24 per cent. 



Si0 3 . 

PO*. AJ 2 O s . 

FCjOg. 

FeO. 

MnO. 

MgO. 

CaO. 

SrO.l 

NaO. 

KO. 

HO. 

Total. 

A. 

33-74 

1*01 14*41 

7*94 

15-97 

0-26 

9-55 

5-28 

0-10 

3-42 

2-77 

6-90 

101-35 

B. 

5516 

— 7*42 


10-12 

— 

12-68 

13-60 

— ! 

0-66 

0-36 

— 

10000 


If we subtract from A 7*94 Fe 2 0 3 H- 3*57 FeO =* 11*51 FeO, 
Fe 2 0 3 , and calculate the quantity of olivine that would result from 
the ampunt of magnesia, we find 11 ’51 per cent of magnetic iron, 
and 20*85 per cent of olivine,' and as a remainder : 


Si0 8 . I 

po 6 . 

I A1 2 0 3 . | 

FeO. 

1 MnO. 1 

CaO. 1 

SrO. | 

I NaO. | 

KO. 1 

1 HO. 1 

Total. 

25*54 | 

101 

1 14*41 1 

9-30 

1 0-26 | 

5-28 j 

010 j 

3-42 | 

2-77 | 

| 6*90 | 

68-99 


Starting with the amount of alumina, calculation gives for B 24*99 
per cent of labradorite, and 75*01 of augite. 

Bergemann(l) has examined the basalt of Obercassel, near Bonn, 
(sp. gr. 2*937). It contains no zeolites, and only very little olivine, 
but crystallised ealespar. It contains 55*04 per cent of matter 
decomposable by hydrochloric acid (A), and 44*96 which is not de- 
composed (B). 



FeO, COo. 

CaO.,CO„. MgO, CO,. 

Si0 3 . 

A1 2 0 3 . I 

1 NaO. 

Fe 3 0 4 . 

HO. 

Total. 

A. 

14*60 * 

7-90 * 1-15 

I 14*25 

3-75 

0-80 

7-50 

6-09 

55-04 

B. 

i 1-23 

7-20 — 2*32 — 

1 2318 

9-41 l 

1 1-26 

— 

— 

44-60 


Part B would be by calculation 28*07 labradorite with 16*53 
augite. 

Bergemann calculates Part A as carbonates 22*65, zeolitic portion 
24*89, magnetic iron 7*50. Rammelsberg(2) points out, however, 
that the determination of the amount of carbonic acid is wanting, and 
that it is inadmissible to calculate the three bases as carbonates, 
which stands, moreover, in opposition to the results of former expe- 
rience regarding basalt. So large an amount of water, too, has never 
been observed in a basalt, especially in one poor in zeolites. The 
supposed zeolitic substance in which the ratios of oxygen of Si0 3 : 
A1 2 0 3 : NaO : HO are 36 : 9 : 1 : 27, he states, is .not likely to.be a 
zeolite, and probably still contains a certain, quantity of lime. 

Baumanil(3) - has investigated the basalt of Bollenrcuth, in the 
Fichtelgebirge, which is rich in olivine. Concerning olivine, see 
p. 523. The basalt is split up by hydrochloric acid into 47*78 per 
cent of decomposable matter (A), and 52*22 per cent of matter which 
is not decomposed (B). According to a special experiment, Part A 
contains 16*67 per cent of Fc 2 0 8 , which requires 7*49 FeO in order 

(1) Karsten’s Archiv. XXI, 3 ; Rammclsberg’s Handw.,' 4. Suppl., IB. 

(2) Rainmelsberg’s Handw., 4. Suppl., 18. 

(3) Ibid., 13. 
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to form 24*16 of magnetic iron FeO, Fe 2 0 8 . Keeping this in view, 
the analysis of A gave the following result : 


SiO r 

39*80 


AW 

FejOg. 

FeO. 

MgO. 

CaO. 

NaO. 

KO. 

HO 

- 6-99 

16-67 

19*24 

711 

3*52 

3*34 

1*77 

1-56 


Total. 

10000 


If we deduct from this 24-16 magnetic iron, there remains : 

39-80 I 6-99 1 — | 11-75 | 7*11 | 3-52 | 3-34 | 1-77 | 1-56 | 75-84 

If the whole of the magnesia belongs to the olivine, calculation 
gives an. amount of this mineral of 17*37 per cent, the remainder 
consisting of 

32-04 | 6-99 j — | 9-25 | — | 3-52 | 3 34 | 1-77 | 156 | 58-47 

probably contains a zeolite, but cannot by calculation be separated 
into any known minerals, and that mainly on account of the high 
amount of iron it contains. Its composition approximates to 4 RO +• 
AljOs + 5 Si0 3 + HO. 

The analyses of B gave : 

FeO. MgO. CaO. NaO, with some KO. Total. 
8-95 7-57 17-52 2-11 100-00 


Si0 3 . 

51-69 


AW- 

1216 


If the whole of the alumina belongs to labradorite, calculation gives 
40-87 pCr cent of labradorite, and 59-66 per cent of augite. — The 
basalt therefore consists of 

A. Magnetic iron . . . 11-54 B. Labradorite . . . 21-34 

Olivine . . .- . 8-30 Augite .... 30-88 

Undeterminable Hydrosilicate 27-94 

Concerning basalt, see also p. 574. 

.Doierite. — Bergemann(l) has published a treatise upon the 
chemical and mineralogical composition of several volcanic rocks 
on the left bank of the Rhine, which were formerly considex-ed as 
trap, augite-rock, granular hornblende and augi.te porphyry, but 
which he believes to be true dolerite(2). He treated these rocks 
with hydrochloric acid, by which they were decomposed into a 
soluble and insoluble part. The insoluble part was treated with 
hydrofluoric acid and carbonate of soda. The amounts of proto- 
and sesquioxide of iron were found by direct experiment. . 

Rock from the summit of the Schaumicrg , near Tholei, which 
Steininger(3) had considered to be a mixture of titaniferous iron and 
albite. If resembles a coarse-grained doierite, in which it is difficult 
to discover the constituents ; it is of a brownish or greenish-black 


(1) Karsten’s Archiv. XXI, 3; Rammelsb. Handw., 4. Snppl., 49. 

(2) Naumann enumerates this rock as melaphyre, (see his Lehrb. der Geognosie), 
1,599. 

(3) Geogndstisehe Beschreibung des Landes zwischen der unteren Saar und dem 
‘ Rhein, Trier, 1840, 99 ; Nachtrage, 1841, 21. . 



UNSTRATIFIED ROCKS. 569 


colour, and consists of an accumulation of crystallised particles, 
which, when examined by a lens appear some laminar and some 
acicular, and of which a few are distinguished by a pure black 
colour, and by their brighter lustre. Other particles are translucent 
and yellowish, and also possess a crystallised structure. Greenish- 
yellow points, like olivine, also occur in it, which, however, are 
identical with the fundamental mass of the rock. The hardness is 
that of quartz, the sp. gr. 2 , 7504, . the loss on ignition 3*448 per 
cent. It contains between 24*57 and 29*25 per cent of matter 
decomposable by hydrochloric acid (A), and between 75*43 and 
70*75 of matter which is not acted on by hydrochloric acid (B). 



|Si0 3 . 

AloO a . 

NaO. 

KO. 

HO. 

FeO, CO.>. 

CaO, CO*. 

Fe^.* 

CaO. 

|MgO. 

FeO. 

Total. 

A. 

9*13 

1*09 

0*19 

— 

0*75 

7*84 

1*30 * 

4*28 



— 

24*58 

B. 

140*10 

21*25 

3*16 

0*02 

— 

* — 

— 

— 

9-79i 

0G4 

10*33 

75*35 


111 Containing titanium. 


The rock contains in its soluble part A about 11*172 of a doubtful 
silicate, 4*375 magnetic iron, 9*040 carbonate of protoxide of iron 
and carbonate of lime. In its insoluble part 70*806 of labradorite, 
and 4*607 of a green mineral, which Bergemann on the result of 
calculation considers to be augite(l). This last forms, when looked 
at through a lens, oblique, four-sided prisms, which are striated 
lengthways, and are translucent with a dark brownish-green colour. 
Before the blow-pipe they are fusible only at the extreme edges, and 
there only with difficulty, differing in this respect greatly from 
augite. The distribution of the augite in the fundamental mass is' 
very variable. Some parts appear quite white, others thickly dotted. 

Rammelsberg doubts whether the part soluble in hydrochloric 
acid actually contains a silicate with 82 per cent of silica, which is 
opposed by the results of former experience. 

Rock of the western declivity of- the Schaunfberg, already in a state 
of disintegration.’ By continued ignition it loses 6*7 per cent(2), and 
becomes of a reddish-brown colour. It contains 29*325 per cent of 
matter decomposable by hydrochloric acid (A) and 70*675 of matter 
which js not decomposed (B). 



Si0 3 . 

A1oO t 

FegOgsHO. 

CaO, C0 2 . 

NaO. 

HO. 

Fe 3 0 4 * 

CaO. 

MgO. 

FeO. 

A. 

9*33 

1 : 07 

11*51 

1*32 . 

0*01 

1*68 

4*40* 

— 

— 

— 

B. 

38*89 

20*17 

— 

— 

2*79+ 

— 

— 

7*63 

0*32 

0*87 


» With traces of titanium. 


t With traces of potassa. 


(1) Delesse, on the other h^d, considers the second constituent of these rocks as 
hornblende (Nauroann’s Handb. d. Geognosie, I, 561). 

(2) As the water of hydrated sesquioxide of iron amounts to 1*66 per cent, the 
quantity of water would be 3*34. If we add to this 0-58 CO., from the carbonate of 
lime, the loss on ignition nevertheless would not exceed 3*92 per cent, whence Ram- 
meisberg expresses some doubts respecting the alleged loss of 6*7 percent (see 
Raramelsb. Handw., 4. Supph, 49). 


Doterite, 
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Poierite. Calculation yields : magnetic iron 4*45 ; hydrated sesquioxide of 
iron 11*51 ; . carbonate of lime 1*32 ; silicate 12*04 ; labradorite 
61*26 ; augite 9*41. 

Rock from Schaumberg, on the road from Tholei to Thelei, occurs 
in spherical accretions (1). Interior nucleus non-disintegrated. Inti- 
mate mixture of white and black parts; sp. gr. 2*837. 

Si0 3 . Fe 3 0 3 * AL,0 3 . CaO. NaO.f HO. 

42-72 18-64 23 76 9-88 . 361 2-02 

* Partly as FeO, as magnetic iron. t With a trace of potassa. 

The insoluble constituent is labradorite. The nucleus of the 
spheres cqnsist of about £ of labradorite and £ magnetic iron. , 

Rock from Martinstein near Kirn. It agrees externally almost 
entirely with that from Schaumberg. Sp. gr. 2*748. 29*98 per 

cent (A) are decomposed by hydrochloric acid, 70*15 per cent (B) 
are insoluble. 



Si0 8 . ; 

AU) S . 

NaO. 

HO. 

FeO, CO.,. 

CaO,C0 2 . 

Fe 8 0 4 .* 


MgO. 

FeO. 

KO. 

A. 

13*73 

3*25 

0*25 

0*75 

3*75 “ 

2-00 

6-26 1 

| CaO. 

— ; 

— 

B. 

37*03 | 

i 19*22 

2*80 

— 

— 

— | 

' — 

10*26 

0*68 

004 

012 


* Containing titanium*. 


It has the following composition : carbonate of protoxide of iron 
and lime 5*75 ; silicate(2) 17*97 ; magnetic iron, containing titanium, 
6*25 ; augite 5*51 ; labradorite 64*58. 

Rock from Weisselberg is like pitchstone, very dense, of a coal- 
black colour, of a conchoidal fracture, and of a fatty lustre. There 
are many white points in the rock which, when highly magnified, 
look like small white crystals, and which Steininger considered to be 
albite. Its hardness is greater than that of quartz. Its sp. gr. 
= 2*685. Composition : 

Loss on 


Si0 3 . 

ALOa. 

F^Oa. 

FeO. 

t CaO. 

MnO. j 

MgO. j 

NaO. 

KO. 

ignition.* 

60*60 

18*59 

1-18 

1*30 

1 2*14 

0-44 | 

0-30 

8-64 

1*00 

6*45 


* On ignition, a strongly empyreumatic odour is evolved ; the vapour is ammoniacal. 


With hydrochloric acid, this rock separates into 14*27 per cent (A) 
of decomposable, and 86*36 per cent (B) of undecomposable matter. 


Loss on 



SiOj. 

AI2O3. FfigOg. 

FeO. 

CaO. 

NaO. 

MgO,] 

MnO. 

KO. 

1 ignition. 

A. 

• 2*34 

1*80 1*18 

0*95 

0*94 

[ 0*62 

— 

— 

— 

6*44 

B. 

58*26 

16*79 — 

0*35 

1*20 

| 8*02 

0*44 

0*30 

1 1*00 

1 — 


Bergemann calculates the following composition, according to 
which the rock Cannot be classified with ^pitchstone, but resembles 


(1) . See the description of Steininger (Bee p. 568), 104 and Nachtrage, 24. 

(2) The hydrated silicate of alumina (A) would contain 76 per cent of acid, an amount 
which is doubted by Kammelsbcrg. According to the latter, it contains moreover 
lime and protoxide of iron, and includes a certain quantity of labradorite, which is also 
attacked by acids (see Rammelsb. Handw., 4. Suppl., 51). 
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those of Schaumberg and Martinstein. Albite 81 ‘00 ; hornblende DoIerlt *’ 
9*20 ; magnetic iron 3*00 ; organic matter and water 6*44 ; total 
99-64(1). 

. So-called melaphyre of Pitschberg. Externally this rock pre- 
sents the greatest resemblance to basalt. It forms a black, very 
fine-grained, solid and compact mass, in which, even by the aid of a 
lens, only few crystalline particles are discernible. The degree of 
hardness is that of basalt, the sp. gr. 2-9047. Some greenish-yellow 
dots consist of olivine. This rock loses by ignition 2-414 per cent. 

It consists of 39"37 per cent (A) of decomposable, and 60*63 per cent 
(13) uudecomposable matter. 

SiO s . Fe/V Al,0 8 . CaO. MgO. NaO. FeO. Total* 

A. 1G-G7 16 17 2-75 1-75 1-35 0-65 — 39-34 

B. 32-38 — 8-11 10-54 . 4 12 1 01* 4-55 6071 

* With some potassa. 

Bergemann calculates that the composition of this melaphyre is : 
olivine 3-89 per cent; silicate of iron 35-06; labradorite 22*15; 
augite 38-66; total 99-76. 

The known typic dolerite of the Meissner , in the Electorate of 
Hesse, which resembles the Schaumberg rock, has been also examined 
by Bergemann. Its sp. gr. is 2-8105; it acts strongly on the 
magnetic needle. It loses by ignition 1-89 per cent. It contains 
42-5 per cent (A) of matter decomposable by hydrochloric acid, and 
57-5 per cent (B) of matter which is not acted upon. 

SiO s . Al a O„. FcO. f C0 2 . NaO. CaO. | CO a . Fe^.f MgO.J Total. 

A 17-37 ' 4-22 8-57 0-62 2 72 8-93 — 42-43 

B 30-38 14-65 | 1-12 | — 2 01* 7-77 | — — 1-25 57-18 

* With some potassa 

+ Containing titanium. 

X With some protoxide of manganese. 

Accordingly (1-89 per cent of water, which is mostly hygroscopic, 
being left out of consideration), it consists of carbonate of lime and 
of protoxide of iron 1129 percent; silicate of soda and of alumina 
22*21 ; magnetic iron containing titanium 8*97 ; augite 9*27 ; labra- 
dorite 47*91 ; total 99*65(2). 

Doleritic rock from Siegburg. It is coarse-grained, and many 
shining particles are to be seen on freshly fractured surfaces. Sp. gr. 

2*7601 : hygroscopic water 1-70 per cent. It contains 34*09 per 
cent of matter decomposable in hydrochloric acid (A), and 65*91 (B) 
of matter which is not acted upon. 

(1) Rammelsberg considers that this interpretation is also inadmissible. 

(2) Rammclsberg declares the assumption that (A) contains the whole of the prot- 
oxide of iron and of lime, in the form of carbonates to be improbable (Handw.,- 4. 

Suppl. 53). 
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Oolerite. 

FeO. | CO* 

' V ' 

CaO. | CO* 

SiO a . 

ALA*. 

Fe 8 0 4 . 

MgO. 

NaO, witha little 
KO. 

A. 

2101 

6-74 

1-09 

1-64 

3*61 

— 

— 

B. 

3-96 J — 

11*01 | — 

33-92 

10r46 

— 

4-78 

1-36 


Consequently, the rock consists of carbonate of lime and of prot- 
oxide of iron 27*75 ; silicate of alumina 2*73 ; magnetic iron 3*61 ; 
labradorite 30*06; augite 35*43; total 99*58. 

Rock of Niedermendig > the well-known Rhenish millstone. It 
contains hygroscopic water 0*347 per cent ; it divides into 57*2 per 
cent portion soluble in hydrochloric acid (A), and 42*8 insoluble in 
it (B). 



SiO B v 

•ALO a . 

CaO. 

KO. 

FeoO a . 

po 6 . 

Cl. 

NaO. 

FcO. 

MgO.|MnO. 

^ J 

Total. 

A. 

21*10 

9-21 

316 

0*86 

15*60 

10-8 

trace 

4*54 



"V 

56*27 

B. 

25*16 

7*21 

0 63 

1*10 

— 

' — 

— 

2*43 

4*01 

2-23 

42*77 


Bergemann believes that this lava consists of 34*5 per cent of 
a silicate easily decomposable by acids of the formula RO, Si0 3 + 
AI 2 0 3 , SiO s , and 42 per cent of a vitreous felspar, with which are 
mixed 13 per cent magnetic iron, about 4 per cent apatite, and about 
2*5 per cent of free sesquioxide of iron. 

Wache. — Schafhautl(l) has examined a green porphyry wacke 
from Sillberg, near Berchtesgaden. It has an earthy, granular 
appearance, of a dark leek-green, to light-green and gray colour. It 
becomes porphyritic, owing to the presence of a laminar dark pistac- 
chio-green mineral frequently crystallised in six-sided tables, like 
chlorite or carbonate of lime, and is penetrated by nest-like parts of 
crystallised laminar iron-glance, which is often surrounded by brown- 
spar. A specimen of dark-leek-green fracture (I), and one of liglit- 
green fracture (II), exhibited, on analysis, the following compo- 
sition : 

SiO s . Al 2 O a . Fe 2 O a . MgO. UO. KO. 1IO. Cl. Total. 

‘ I. 40*750 16*150 18*750 11-423 1*350 5-500 6*300 trace 100-203 

II. 50-400 14-125 14*100 10000 0738 5*320 5-284 trace 99*967 


Schaf hautl concludes from the deportment of the rock with cold 
and boiling hydrochloric acid and boiling potassa,. by which silicic 
acid is extracted, that it consists of a variety of chlorite, perhaps 
ripidolite, and a potassa-felspar. This wacke passes into a sand- 
stone^), and this last greatly resembles a granitic formation, since 
it consists of quartz, tourmaline, and dichroite, and interspersed 
red copper-ore partly changed into malachite; all these minerals, 
never- occur in quantities sufficiently large to consider them as 
secondary deposits. Schafhautl accordingly believes, that they are 


(1) Anzeigen der Mtinchener Academie,-4849, 417 ; Jahrb. Miner. 1850, 64. 

(2) Formerly described by Schafhadfi (see Jahrb. Miner. 1846, 663). 
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formed in the locality itself by chemical processes resembling those 
which have given rise to the formation of granite. 

Trass.— •Schafhautl(l) has . communicated a chemical analysis of 
the trass from the ltiese, near Nordlingen, in Bavaria, ’which there 
occurs with granitic formations. This trass differs from that of the 
Brohl- valley, from that of Puzzuoli, and in general from volcanic tuffa; 
and it greatly resembles a pearlstone-formation. Schafhautl con- 
siders it an original formation, which in a watery semi-fluid state 
has oozed out of clefts in the surface of the earth ; the rock has a 
dusty pulverulent appearance in those places where disintegration lias 
begun. By aid of a lens it is seen, that this trass, notwithstanding 
the variety of its exterior appearance, is always composed of three con- 
stituents. Qne is a yellowish, amorphous, frequently granular mass of 
waxlike clay ; the second is like the first, but more translucent and 
white, and swells up with loud decrepitation before the blowpipe, 
running out into points, and at last fusing with difficulty to a hard 
blistery glass. Both are interwoven by more or less dull lavender- 
blue, but often also pitch-black masses of remarkably fatty lustre. 
The rock is full of cavities, which are either empty, or else contain a 
granule of the yellow substance, of a fibrous feathery appearance, like 
obsidiane-pumicc. — The bluish substance, which often appears in 
masses as large as a hen’s egg, gives the tuffa a slag-like appearance. 
It melts before the blowpipe, loses its colour and becomes a bubbly 
glass. The lavender-blue constituent is, in greater masses, pitch- 
black, and gives sparks with steel. This portion seems to represent 
the rock in its original state. It differs by its containing a smaller 
proportion of silica from obsidianc, pitclistone and pearlstone. It 
is decomposed by acids into a part soluble in them 14*96 per cent 
(A), and 85*04 insoluble matter (B) ; the analyses of the entire rock 
gave the composition (C) . 



Si0 3 . 

ALP,. 

FcgOs. 

CaO. 

MgO. 

KO. NaO. 

HO. 

Total. 

A 

47*54 

14*58 

12*37 

200 

7*08 

5 34 

11*09 

100*00 

B 

08*23 

10*15 

3*82 

2*41 

7*98 

0-34 

7*07 

100-00 

C 

05*15 

10*85 

5*10 

2*35 

7*85 

5-25 1*57 

1*95 

100-07 


Out of the yellow pbrous mass, caustic potassa extracts 5*65 
per cent silicic acid. The residue has the composition (A) of 
feldstone. — The trass, as a whole gave the composition (B). — -The 
yellowish portion of the same, so far as it could be separated from 
the interspersed black constituent, yielded the composition (C) ; 
hydrochloric acid decomposed 24*88 per cent (D), and left 75*12 per 
cent (E) unacted on. 


(1) Jahrb. Miner. 1849, 641 (see the description of this trass by Cotta, in Jahrb. 
Miner. 1834, 307, and by Voith, ibid, 1835, 1&9.) 


Trass. 
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SiO r 

' AlgOg. 

FegOg. 

CaO. 

MgO. 

KO. 

NaO. 

HO. 

Total. 

A 

65-96 

1604 

4-34 . 

2-09 

019 

7-13 

2*87 

1-38 

100-00 

B 

67-55 

1505 

4-08 

1*97 

018 

6-70 

2*70 

1-30 

99-53 

C 

64-91 

10-88 

5-26 

2-21 

7*71 

5-31 

1*59 

2-00 

99-87 

D 

44-21 

13-18 

11-75 

1-92 

7*07 

5*62 

16*25 

100-00 

E 

69-?9 

9-73 

2-96 

210 

7*64 

7-06 

1*22 

100-00 


Schafhautl 

considers this 

trass as 

an aqueous 

formation 

as a 


mixture of opal and felspar, and thirties that it came up as a hot mud 
charged with water, and that it is not connected with any formation of 
tuffa. Of a similar origin, according to Schafhautl, is a so-called 
*“#Ue basalt,” from that neighbourhood (from Wengenberg, on the 
Wbrnitz), which has exactly the same composition as the trass. 
This bas^t contains 31*12 per cent of matter (A) which is soluble 
in hydrochloric acid and 68*12 per cent of insoluble .matter (B)., 
They consist of : 



SiO s . 

AL>O s . 

Fe 2 O s . 

CaO. 

MgO. KO, NaO. 

V J 

HO. 

Total. 

A. 

44*17 

13*09 

11*57 

2*18 

7 18 5-52 

i. j 

16*30 

100-00 

B. 

71*59 

9*36 

2*17 

212 

7- 53 

7*23 

100*00 


Schafhautl goes farther, and considers that felspathic and 
granitic rocks also originated in this way, as is already known from 
his previous researches upon this subject. 

stratified Bocks. Dolomite. — A. Favre and Marignac(l) 
have made some investigations which throw much light on the 
history of the formation of the dolomites in the Tyrol, • but also, like 
all dolomite- theories hitherto formed, confirm the view, that lime- 
stones containing magnesia and true dolomites have not always 
originated in the same way. Favre does not consider the dolomites 
of the Tyrol as metamorphic rocks, but believes that they have been 
deposited as such, and recognises their connection with the eruptive 
augite rocks, a connection which Leopold v. Buch in his cele- 
brated treatise was the first to point out. He thinks that when 
these dolomites were deposited with augitie tuffas at the bottom 
of the sea, the conditions supposed by Haidinger(2) to be essential 
for the origin of dolomite all existed — namely, the presence of sulphate 
of magnesia nnd carbonate of lime, a temperature of about 200° (at 
a. considerable depth, and with volcanic eruptions), and a pressure 
of 15 atmospheres (in a sea of from 150 to 200 metres deepl. — 
Sulphate of magnesia must have been formed in great quantities 
in consequence of the sulphurous acid accompanying the volcanic 
eruptions, acting upon the magnesia of the tuffas. This must 
have been attended by the formation of chloride of magnesium, if 
simultaneously emanations of hydrochloric acid took place, which 

(1) Arch. Ph. Nat. X, 177 (compl.); Instit. 1849, 83 (in abstr.); Bull. G&>1. [2] VI. 
318 ; Jahrb. Miner. 1849, 742; Wien. Acad. Ber. 1849, Marz, 168. 

(2) See Annual Report for 1847 and- 1848, II, 499. 
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seem to have happened. — Marignac found, that by heating car- 8 f[*a~ 
bonate of lime and a solution of chloride of magnesium in a sealed rocks, 
glass tube to 200°, during six hours, a product with 48 per cent of Dolonolte * 
CaO, C0 2 and 52 per cent of MgO, C0 2 was precipitated, i. e. with 
more magnesia than the true dolomite requires, and that chloride of 
calcium remained in solution ; whence it follows, that chloride of 
magnesium, like sulphate of magnesia, is capable of forming 
dolomite with carbonate of lime. When Marignac heated the 
glass tubes only during two hours, a dolomite was formed with 
only a small amount of magnesia, whence it is Evident that a certain 
time is necessary for the formation ; this shows, moreover, the reason 
why we find in nature limestones containing magnesia, true dolq- 
mites, and such as contain magnesia in excess. 

The cavernous structure, which is met with throughout the whole 
extent of the Tyrolese dolomite, but is wanting in others, Favre 
considers, as the result of a metamorphism which took place shortly 
after the deposit of limestone, whereas the compact dolomite was 
precipitated from the first as a double salt. That animals could live 
in a sea so rich in salt as this, is proved by an observation of Ver- 
neuil(l), for he saw species of cardium and other shell-fish living in 
a basin of the Crim, in which the salt crystallises in summer. By 
the decomposition of sulphate of magnesia and of carbonate of lime, 
gypsum also is formed, which under the influence of heat assumes 
the form of anhydrite. According to Charpenticr, the gypsum of 
the Alps is derived from anhydrite, which itself frequently occurs in 
them. In the highly crystalline dolomites of Gotthardt, Favre 
recognises, with Fournet(2), the result of the fusion of a limestone 
rich in magnesia, which may have affected it in the same way, as it 
has the crystalline limestone of the corresponding stratification. 

Forehhammer(3) has given a view of the formation of dolomite, 
which is founded upon experiments. The following analyses first 
evinced the small quantities of carbonate of magnesia, which is found 
in the usual limestones, and especially in such as have had their 
origin in organic beings. 



CaO, 

co 2 . 

MgO, 

CO,,. 

CaO, 

so 3 . 

CaO, 

P0 5 . 

SiOg. 

Fe 2 0 3 . | FcO. 

MnO. 

Inso- 

luble 

residue. 

Organic mat- 
ter, water 
and loss. 

Total. 

A. 

98*986 

0*371 

0*073 

« 

0*045 

0*436 

0089 

i 1 

— 

— 

100*000 

B. 

98*246 

0*924 



0*155 



— 1 0*2 V 76 

0*399 

— 

100*000 

C. 

91*52 

1*01 

— 

— 

— 

— » * 0*58 

2*24 

4*65 

100*000 


A. Chalk from Alindelille, in the neighbourhood of Ringstedt. — B. limestone from 
Faxo. — C. Phryganean limestone from Clermont. 


(1) Mem. dc la Societe G^olog. de France, III, 9. 

(2) Annales de la Soci6t6 d* Agriculture de Lyon, IV, 12. • 

(3; From Oversigt over det Kongelige Danske Videnskab. Selskabs Forhandlingar, 

1849, 5, 6 in J. Pr. Chem. XLIX, 52; Instit. 1849, 407 (partly) ; Arch. Ph. Nat. XIII, 
241; Chem. Gaz. 1849, 4X1. 



Dolomite. 


576 CHEMICAL GEOLOGY. 

In the same maimer most qf the limestones behave, \jjiich are 
formed of shells and corals, and Forchhammer has for this pur- 
pose investigated various corals and shells(l). The percentage of the 
carbonate of magnesia in these was as follows : 


Astrsea 

cellu- 

losa. 

Myriazon 

trun- 

catura. 

Helenopora 

abrota- 

noides. 

Eschara 

foliacea. 

Frondi- 
pora re- 
ticulata. 

Coral- 

lium 

nobile. 

Isis 

hip- 

puris. 

Terebra- 
tula psit- 
tacea. 

Modiolus 

papuana. 

0*542 

0-445 

0-352 

0-146 

0-596 

2-132 

6-362 

0-457 

0-705 


Pinna 

•nigra. 

Trito- 

nium 

antiquum. 

Cerithium 

teles- 

copium. 

Nautilus 

pompi- 

lius. 

Ossa 

sepiae. 

Serpula ! 

sp., j 
Mediter- 
ranean. ' 

Serpula 
triquetra, 
North 
Sea. 1 

Serpula 

filograna, 

North 

Sea. 

1-000 

0-486 

0189 

0118 

0-401 

7-644 

4-455 

1-349 


According to the mode of formation of most limestones Forch- 
hammer assumes, that a limestone which contains above 2 per cent 
of carbonate of magnesia is a dolomitic limestone, and that serpula, 
corallium and isis, and probably several other species of animals, are 
capable of forming this rock. A limestone, which contains above 
13 per cent of carbonate of magnesia, he calls dolomite, and shows 
by treatment with acetic acid, that the so-called compact dolomite, is 
not a mixture of -CaO, C0 2 and MgO, C0 2 , but an actual double salt 
mixed with CaO, C0 2 (2). 

In the white chalk of Denmark there is found, near Faxo, a 
peculiar limestone, which consists of caryophyllites and oculines, and 
contains nearly 1 per cent of carbonate of magnesia(3), which is as 
much as corresponds with these lime-secreting animals. This is 
covered by a' yellow sandy lime(4), in which yellow spheres of dolo- 
mite^) are found, which contain from 16 to 17 per cent of carbonate 
of magnesia. This last is, according to Forchhammer, the product 
of springs, whose ancient channels of influx are perceptible in the 
form of large cylindrical perpendicular hollows, and which, wherever 
they penetrated through the ^coralline limestone, have covered the 


(1) See Dana* s investigation of coralline chalk, in Annual Report for 1847 and 1848, 
II, 501. 

(2) The portion described consisted of 97*13 per cent CaO, CO^, and 2*87 MgO, C0 2 ; 
the portion insoluble of 58*38 CaO, C0 2 and 41-42 MgO, C0 3 , which nearly agrees with 
equal equivalents. 

(3) See its analysis, p. 575. 

(4) Its composition was carbonate of lim* and loss 95*75 ; carbonate of magnesia 
0-64 ; silicic, acid containing iron 2*74 ; sesquioxide of iron 0*87. 

(5) Two specimens of this dolomite gave the composition : 

CaO, C0 2 . MgO, C0 2 . SiO a . Fe^reO ?). ' HO and loss. Total. 
A*. 80-67 16*48 0*81 2*04 — 100*00 

B. 79*89 17*03 0*65 1*29 1*14 10000 

* In this specimen the lime was not determined, whence the water and loss are not 
known. 
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sides outlie crevices and the fossils with a more or less thick crust, 
likewise containing only a trifling quantity of magnesia, but, irre- 
spectively of the lime, a good deal of sesquioxide of iron. Foreh- 
h a miner is, on this' account, of opinion that the springs deposited 
carbonate of magnesia chiefly in those places where the magnesian 
salts of sea- water decomposed their carbonate of lime. His experi- 
ments led to the result, that in such cases carbonate of lime is 
always precipitated with carbonate of magnesia. If water be em- 
ployed, which contains only carbonate of lime, the precipitate, formed by 
mixing it with boiling sea-water, contains 12’23 per cent of carbonate 
of magnesia, (this is the reason, that Forch hammer places the 
limit for dolomitic limestone at 13 per cent of carbonate of 
magnesia) the rest is carbonate of lime. By increasing the tempe- 
rature, the quantity of magnesia appears also to augment, and higher 
degrees of temperature may have existed during the formation of 
real dolomites, so rich in magnesia, as those which occur in nature. 
If the water contains carbonate of soda also, as well as of lime, a 
much larger quantity of carbonate of magnesia* is precipitated (in an 
experiment as much as 27’93 per cent). 

. The water of some mineral springs, when boiled with sea-water, 
gave precipitates of the following composition : 


CaO, COo 
M gO, Cti> 
FeO, CO./ 


Selters. 

86-55 

13-45 


Pyrrnont. Wildungen. 

81-38 92-12 

5-12 7 88 

10-50 — 


The Faxb limestone bears the character of a coral reef, and it 
appears as if its springs had also carried with them a surplus of lime 
for the marine animals, and perhaps caused the development of these 
animals by their warmth. 

The cavities in the porous dolomite of Fullwell, in Sunderland, 
(the honeycombstone) are considered by Forchliammer as gas- 
bubbles of evolved carbonic acid; he believes, that this as well 
as the globular forms (Quell/cugeln), confirm the account he has 
given of its formation. That gypsum is so often associated with 
dolomite is accounted for by carbonic acid being expelled . in its 
formation by sulphuric acid, whereby a great quantity of chalk is 
dissolved, which in turn with the sca-waler forms dolomitic lime- 
stone. A dolomite, which may be placed here, is A 
dorf, in Holstein, which is black and bubbly, like la 
rolled pebbles. Its composition is as follows : 

CaO, C0 2 . CaO, S0 3 MgO, C0 2 . SiO s . Fe 2 O s , A1 2 0,- 


80-55 

VOL. III. 


0-95 


7-49 


5-82 


2-83 


and 

contains 

Coal, 

water. 

Total. 

loss. 


2-36 

V 

100-00 


Dolomite* 



Dolomite. 
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In a treatise on the geology of the Island of Bute, Bryc^l) com- 
municates several analyses of limestones, and of so called aolomitcs 
from the neighbourhood of greenstone- and basalt-veins, which how- 
ever, throw but little light on the phenomenon of dolomitisation. 
Macadam, in investigating these limestones, found, that at their 
contact-surfaces with trap they are very soft and saccharoi^pl, and 
have a very trifling amount of magnesia (2 to 3 per cent), whilst, 
when farther removed from it, they form a hard crystalline 
dolomite (with 34 per cent of magnesia). Both contain soluble 
silica, but a greater quantity of this substance is a mechanical ad- 
mixture. A more detailed analysis of this limestone was undertaken 
under the direction of R. D. Thomson, which confirms in the main 
points the foregoing statement, and which wc here communicate : 


Saccharoidal limestone, from 
contact of the dike at Kil- 
chattan* .... 

Hard, crystalline marble, some- 
what more distant from the 
dikef .... 

Limestone, unchanged, from 
the middle of the quarry, far 
from the diket . 

Limestone, changed, touching 
the overlying trap of A 
Mill .... 


Si0 3 and Al 2 0 ;i 

FeO 

CaO, CO, 

MgO, CO, 

Water, car- 
bonaceous 
substance 

v v 

6*91 

1-68 

90-65 

1*00 

and car- 
bonic acid. 

< 5’1G 

1-50 

— 

— 

— 

5 70 

1-28 

91*08 

1-17 

— 

1*94 

0-52 

96-48 

1-23 

— 

< 0-28 

— 

98-76 

— 

— 

0-28 

0*56 

96-58 

2-24 

— 

: 970 

1-12 

67-42 

1731 

4*45 

« — 

— 

7212 

— 

— 

9-08 

1-12 

67 00 

1806 

4-74 

G4-21 

G-42 

24 00 

4-62 

1*75 

1 64*46 

G-G0 

21-20 

2*85 * 

4-89 


* Sp. gr. 2-710. 


t Sp. gr. 2-570. 


% Sp. gr. 2 079 


Limestone. — Schramm(2) has undertaken an investigation of the 
limestones of Wiirtemberg for alkalies and phosphoric acid ; from 
which, he shows that the first seldom occur as chlorides, but chiefly 
as carbonates. In the lower muschelkalk, the chlorine could still be 
quantitatively determined, in the upper muschelkalk only traces of 
chlorine were found, in the carboniferous formation none at all. In 
the keuper there were traces of chlorine, only determinable in the red 
keuper-marl. In the upper black jura chlorine was again to be 
found in determinable quantity ; in the brown there were only traces 
of it. Sulphuric acid was never found; once only/ when^several 


(1) Phil/ Mag. [3] XXXV, 81 ; Sill. Am. J. [2] VIII, 420. 

(2) From Wurtemb. uaturwiss. Jahresheften V, 58, in J. Pr. Chem. XLVII, 440 (in 
abstr.) 
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pounds of common chalk were boiled with water there were found 
some traces of sulphuric acid. Phosphoric acid was found with 
certainty only in the ripple-marked dolomite (wellendolomit). The 
following table gives the results in percentage composition : — 


(1) Lowest ripple-marked dafetnite from Wittens- 
weiter, near Freudenstadt «... 
Upper ripple-marked dolomite from Aach * 
Ripple-marked lime from Eggenhausen 
Cellular lime lrom Aach,. from the Salxgebirge 
Middle muschelkalk from Rottweil 
M „ „ Dornstetten . 

Porous dolomite muschelkalk from Untertttrk- 

heim 

Encrinitic limestone from Kirchberg, on the Jaxt 
Thinly stratified limestone from WilhelmsglUck . 
Upper coarsely stratified muschelkalk from Un- 

tertUrkheim 

Top muschelkalk, with bone-bed, from Crailshelm 
Upper porous dolomltic limestone, of the Letten 
coal-formation, from Ludwigsburg . 
Limestone resting upon coal near Kornwestheim 

(2> Green aluminous marl from Spitzberg, near Tu- 
bingen 

Blue marl from Spitzberg, near Tubingen . 

Red keuper marl from Spitzberg, near Tubingen. 
Leberkies, Iron pyrites, from the Bopser, near 

Stuttgart 

Keuper dolomite from Stuttgart . 

(3) Sandy limestone from Neuhausen, auf deu Fildern 

Nngelkalk from Stuttgart 

Lower black jura, psilonotic strata, from Stol- 

lingen 

Numismalis marl from Dusslingen, near Tubingen 
Posidonic slate from Boll . 

Jurensis marl from Metzingen. Top lias marl 

(4) Lower brown jura from Metzingen 

Ferruginous oolite from Aalen . 

{5) Lower white jura from Urach 

Middle white jura from Urach • 

Upper white dolomitic jura from Urach 
Upper reddish compact jura from Insiberg . 
Upper yellow compact jura from St. FJorian, 

near Metzingen 

Coralline limestone from Nattheim . 

Upper white jura (krebsscheerenkalk) from BOh- 
rnenktrch 

(6) Chalk-like fresh-water limestone from Blau- 

beuren . 

Fresh-water limestone from Okenhausen, near 
Heidenheim * 

(7) Calcareous limestone from Honaif 

„ m ». Cannstadt . 


KO, C0 2 . 

NaO, C0 2 . 

KC1. 

NaCl. 

r°* 

0*3048 

0*6208 

0*0382 

0*0627 

0*1763 

0*2531 

0-5548 

0 0216 

0*0520 

0*0637 

0*2303 

0*5200 

0*0177 

0 0419 

— 

01860 

0*4118 

0*0165 

0*0374 

— 

0*154 

0 251) 

0*023 

0*041 

«u 

0*1332 

0*2392 

0*0218 

0 0406 

— 

0*2045 

0*3364 

0 0259 

0*0387 



0*2300 

0*2190 

0*0264 

0*0246 

— 

0 2280 

0-1802 

tri 

ce 

— 

0*1641 

0-2884 

trace 

— 

04840 

0 2423 

trace 

— 

0*2088 

0*4172 

— 

___ 

_ 

0*1458 

0*3595 

- 

— 

. — 

0*1233 

01794 

trace 

_ 

0*1680 

0*2495 

trace 

— 

01453 

0*2218 

0*0092 

0*0146 

— * 

0-2580 

0*4299 

trace 


0*1504 

0*2457 

trace 


0*1856 

0*1416 

0 0301 

00366 



0-1853 , 

0-1886 

0*0238 

0*0250 


0*1582 

0 3502 

0*0095 

0*0277 


0*0804 

0*1247 

trace 



00616 

00533 

trace 



01763 

0*2291 

trace 

— 

01901 

0 2784 

trace 



0*2030 

0*2299 

trace 

— 

01881 

0*2209 







0-1875 

0*2566 

— 

— 

— 

0*1116 

01333 

— 

— 

— 

00762 

00841 

— 

— 

— 

0*11204 

0*00513 



__ 



0*10307 

0 03529 

— 

— 

— 

0*1060 

0*0347 

— 

— 

— 

0*0672 

0*0344 

— 

— 

— 

0 06318 

0*01510 

— 

— 



01225 

0 1736 







0*0361 _ 

02722 

— 

— - 

— 


(1) Formation of muschelkalk. 
(3) Black jura. 

(5) White jura. 

(7) Is continually forming. 


(2) Formation of keuper. 

(4) Brown jura. 

(ft) Fresh- water-limestone without 'definite formation. 


Faist(l) repeated these experiments under the direction of 


(1) From Wurtemb. naturwiss. 
abstr.) 


Jahresheften V, 72, in' J* Pr. Chem. XL VII, 445 (in 

PT ? 


Lime- 

stone. 



580 chemical geology. 

JjJjJJS’ Fehling, and the results agree on the whole with those of Schramm. 
Potassa is always found associated with soda. The following is the 
percentage amount of alkaline carbonate in various rocks. Marly 
muschelhalk from Zoffenhausen 2*77 and 2‘93(1) ; ripple-marked 
limestone from Freudenstadt 0315. Bed marl nodules from the Fel- 
gersburg, near Stuttgart 0*11; red marl from the Weinsteigc, near 
Stuttgart 0-07 ; hard stone marl from the same, quarry 0 07 ; hard 
marl frequently occurring with crystallised heavy spar about 0 - 09G ; 
blue marl from the same quarry O’ 12. Sandy lias-lime from 
Vaihingen 019 ; lias limestone from Rohr, near Vaihingen (good 
hydraulic lime), 1*92 ; lias limestone from Metzingen 0*93. Lias 
maid from. Kirchlteim 084; lias slate from Zell, between 13 and 
0 - 19(2). Hydraulic lime from Leube, in Ulm 0 79 ; hydraulic lime 
from Blaubeuren O' 74; hydraulic lime from Hall 0*56; blue 
aluminous limestone from England (blue lias) 0*85 ; hydraulic lime 
from Hamburg (Roman cement) between 0*13 and 0 46 ; Roman 
cement from England, between 030 and 0 45 ; Portland cement 
from England, between 0*73 and 0‘74. — The presence of phosphoric 
acid could not be proved with certainty by acetic acid and acetate of 
soda, but very clearly by molybdate of ammonia. The following 
limestones gave, often very strongly, • the reaction of phos- 
phoric acid. 1. Jura limestone from Unterkochen ; 2. Dolomite 
from Jaxtfeld ; 3. Lias lime from Rohr, near Vaihingen ; 4. Jura 
marl from the Geislinger Steige; 5. Keuper limestone from the 
Weinsteige; 6. Jura limestone from Ilundersingen ; 7. Amalthean 
clay from Jesing'en, near Kirchheim ; 8. Upper Posidonic slate from 
Ohmden ; 9. Aluminous limestone from Blaubeuren; JO. Aluminous 
muschelkalk from Zoffenhausen. Diluvial limestone of Canstatt, 
lias marl of Vaihingen, and Carrara marble did not exhibit the 
reaction o.f phosphoric acid. 

Nickles(3) examined the coarse limestone of the qtiarries of 
Montrouge and Vaugirard, which serves as the common building 
stone in Paris. To boiling water it yields traces of alkalies, some 
lime, and organic matter; 100 parts of this lime, dried in the air, con- 
tained lime 49 *43 ; carbonic acid 38’ 79 ; magnesia 0’02 ; protoxide 
of iron O' 91 ; sand 9'89 ; phosphoric acid, alumina, alkalies, organic 
substance and loss 0-96. It also contains faint traces of sulphuric 
acid, but no chlorine. 

Wittstein(4) found that chalk is, like marble and ealespar. 


( 1 ) With traces of chloride of potassium and of sodium. 

(2) Contained sulphate of lime. 

(3) Laur. and Gerh. C. R. 1849, 447. 

(4) Repert. Phafm. [3] III, 150. 
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anhydrous carbonate of lime, but essentially different from both by it& 
amorphous condition ; it contains, besides organic substances which 
are always present, magnesia, alumina, protoxide of iron, sesqui- 
oxide of iron, protoxide of manganese, sulphuric acid and phosphoric 
acid, A white chalk from Champagne dried at 100°, whereby it lost 
0*7 per cent in weight, contained in 100 parts ^ carbonate of lime 
97*686 ; carbonate of magnesia 0*468 ; silica 1*100 ; alumina, pro- 
toxide of iron, sesquioxide of iron, protoxide of manganese, sul- 
phuric acid and phosphoric acid 0*550; organic matter 0*130 ; J 
total 99*934. On dissolving the chalk in hydrochloric acid there 
remained a dark residue which contained, besides organic substances, 
silica combined with a portion of alumina and sesquioxide of 
iron. 

Wittstein(2), has moreover analysed several varieties of white 
marble. 



Sp. gr. 

CaO, C0 2 . 

| MgO, C0 2 , FeO, Fa>O a , P0 6 .| 

SiO s . 

Total. 

A from Carrara . . 

B from Sehlanders in 

2-732* 

; 

99-230 

! 0-284 ; 

1 . 1 

0-251 

— 

99771 

Tyrol (crystalline) 
C from the same lo- 

2700* 

i 

. 99010 

0-521 

! i 

| j 

0-062 

— 

99-593 

cality (compact) . 

2-5GG* 

97 040 

j 2-109 1 

0-360 

1 trace 

99-509 


* At 16'25°. 


Frickliiuger(l) analysed a tertiary fresh-water limestone from 
the Kies. Where this was deposited on the sandstone of the brown 
jura, the fine grained siliceous sand of the latter was intimately 
mixed with the limestone while still soft. After ignition it is 
entirely soluble in hydrochloric acid. Treated directly with this acid 
there remain between 26 and 23 percent of sand. (A) Limestone from 
l'olsingcn, (13) from the village of Trendel, a quarter of a league 
distant from the former. 



Si<)°. 

t Fe,O s 

po 6 . 

CaO, CO... MgO, CO*. 

MnO, Mn 2 O s 

1 HO. 

Total. 

A 

33 000 

0*848 

0728 

65.024 * — 

• traces 

1000 

100-00 

B 

2GG25 

0G5G 

— 

69-840- I 1-456 

traces 

1-432 

100-00 


Keuper. — Volckel(3) has examined a . dark gray keuper- stone 
which occurs on the Balm mountains, near Solothurn, within and 
by the side of masses of limestone. It contained carbonate of pro-, 
toxide of iron 33*94; carbonate of magnesia 54*55; carbonate of 


(1) Repert. Ptaarm. [3] III, 24. 

(2) Repert. Phariu. [8] II, 30. 

(3 1 From Schriften der Schweiscrischen Naturforsclienden Gesellscliaft, 1848, 43, in 
Jahrb. Miner. 1849, 701. 


Lime- 

stone. 
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Aluminous 

shale. 


lime 0*67 ; silicate of alumina 8’ 89 j organic substances and ypate 
1-95 per cent; 

Aluminous Shale. — Pierce(l) has examined in Rammelsbcrg’s 
laboratory a normal aluminous-shale from the left slope of the Selke 
valley between Alexisbad and Magdesprung in the Harz. (A) Portion 
decomposed by hydrochloric acid=27*3 per cent,(B) portion not 
acted upon ==72-7 per cent,(C) entire aluminous shale. 


SiO s . 

A1 2 0 3 . 

FeO. 

MgO. 

CaO. 

NaO. 1 KO. 

HO. 

ITotal. 

3051 

23*14 

30*98 

6*02 

1*49 

1*31 | 1*95 

3*40 

9880 

73-47 

1 18*56 

2*23 

1*91 

0*59 

3*24* 

— 

100*00 

61-74 

19*81 

10*08 

3*03 

0*83 

1*31 | 1*95 

0*93 

100*00t 


* Together with O’ 7 coal and loss. f Together with'coal and loss. 


Coal-shale. — L. Ch. Hess(2) analysed a shale from a coal bed 
near Bochum, in Westphalia, which was rich in carbon and carbo- 
nate of protoxide of iron. He found : 


Fa,0 3 . 

FeO. 

CaO. 

MgO. 

so 3 . 

SiO a . 

o 

o 

C. 

HO. 

Total. 

0 94 

43-39 

0*98 

1-16 

017 

1-03 

18*67 

21*27 

4-9C 

9921 


corresponding to FcO, C0 2 , 60*15 per cent; CaO, CO„ 1*53, and 
MgO, C0 2 , 2*40, CaO S0 3 0*29. 

Bituminous coal. — The brown coal of the Hardt near Bonn, which 
by simple drying in the air turns, by the absorption of oxygen, into 
pitch-coal(3) loses by this process, according to H. Blcibtrcu,(4) 
42 per cent of water, and contains, when thoroughly dried, carbon 
65*4, hydrogen 5*7, oxygen 26*7 (together with a trace of sulphur), 
ash 2*2 per cent. 

Fibrous Coal. — The origination of fibrous coal or mineral charcoal 
from coniferous wood assumed by Goppert(5) receives confirmation 
from an observation of A. Daubrce(6) on the miocene bituminous 
lignites of Lobsann in Alsace, in the fibrous coal of which he recog- 
nised the well-known channels of conifers. There is moreover 
invariably associated with this fibrous coal the resin which originates 
from conifers, and the yellow-coloured spots on the fibres likewise 
show the presence of resinous substances. 

Orlsln'of the Bitumen of Becheibronn and Lobsann. — In the same 
place, Daubr6e gives a description of the geognostic and technical re- 


(1) Rammelsb. Handw. 4. Suppl., 235. 

(2) Rammelsb. Haudw. 4. Suppl. 119'; Pogg. Ann. LXXVI, 113. 

(3) See Annual Report for 1847 and 1848, II, p. 505. 

(4) Karsten’s Arch. XXIII, 413. 

(5) See Annual Report for 1847 and 1848, II, p. 504. 

(6) Ann. Min. [4] XVI, 287. 



GOLD-WASHINGS. 


583 


lations of the bituminous lime and sandstone of the region of Bechel- 
bronn ; from his observations, he draws the conclusion that the bitm- 
mcn has had its origin as an emanation from the interior of the 
earth, its production being connected with ruptures of the earth, and 
indeed in the Alsace with the great elevated fissure of the sandstone 
of the Vosges, a fissure which was certainly open before the deposit 
of the trias, but was not yet closed during the tertiary epoch, afford- 
ing during this latter, moreover, an opportunity for the deposition of 
Bpathic iron ore, iron pyrites, and heavy spar. The occurrence of 
basalt in Gundershofen and the remarkably crystalline structure 
observed in the limestone of Lobsann, according to Daubree, are 
closely connected with these phenomena. 

Alum-shale. — According to the opinion of Forchhammer alum- 
shale was produced by the decay of the various species of fucus and 
the reduction of the sulphate of potassa present therein, to sulphide 
of potassium which precipitated the iron in the sea-water in the 
form of iron pyrites ; combining at the same time with the potassa, 
alumina, and carbonaceous subtanccs. Sic. If this idea be correct, 
we should also find iodine in alum-shale, and in fact Gentclcs has, 
as Svanbcrg(l) states, met with it in the alum-shale of Latorp in 
Sweden. 

Gold-washings. — Dufrenoy(2) has given the results of examina- 
tions of the gold, of the auriferous earth, and of the goldsand of Cali- 
fornia, and of comparisons of them with those of New Granada and 
the Ural. The soil of the valley of the Sacramento is light, and soft 
to the touch. Its colour is light-brown, and the microscope shows 
that it consists almost entirely of small angular and transparent 
pieces of quartz which very easily agglomerate into lumps, and in 
colour and transparency resemble a saline mass ; the naked eye sees 
only separate grains. From a quartz-boulder it seems demonstrated 
that the gold lies, in its primitive bed, in veins of quartz, while it 
results from shaly fragments that these mainly occur in mica slate. 
The goldsand of California, separated from this by washing, is gene- 
rally of a dark colour, and we recognise at the first glance the 
predominance of magnetic iron. The grains have generally a length 
of 0“-00005 and a diameter of 0 m -00001. The treatment with the 
magnet by which the iron was separated gave as approximate con- 
stituents, magnetic iron 59-82, titaniferous iron [fer oxydule titani- 
fere), iron pyrites with traces of sesquioxide of manganese 16-32 ; 
white zircon 9'20, transparent quartz 13-70; corundum 0-67, gold 


(1) Seep. 170. 

(2) Inst. 1849, 281 ; Ann. Min. [4] XVI, 3 ; Compt. Rend. XXIX, 193 ; J. Pr. 
Ghem. XLVIII, 221; Arch. Ph. Nat. XII, 149; Froriep’s Berichte aus der Natur- u. 
Heilkunde 1850, Nr. 39. 


Origin of 
the bittu 
men of 
Bechel- 
bronn and 
Lobsann. 
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0 29= 100*00. The perfect crystals of the titaniferous iron and of 
the zircon seem to show that the mother-rock is not very distant, 
while the elaboration of both extremities of the crystals indicates that 
the structure of the rock must be shaly. 

The goldsand of New Granada from the valley of the Rio Dolce 
has still more perfect crystals, and the grains are generally less 
rounded ; it is more gray than black. It consists of the following 
constituents, the estimation of the proportions being frequently 
merely conjectural : magnetic iron 34*35 ; titaniferous iron and iron 
pyrites 15*00; zircon 20*00; quartz 25*00; corundum 1*00; yellow- 
gray opaque rock, probably quartz, iron pyrites, and gold 4*05 = 
100 * 00 . 

In the Ural sand the grains are much rounder. This contains 
magnetic iron 23, titaniferous iron ? mengite ? and so forth 50, 
cymophane 10, different kinds of quartz 14, zircon 3 = 100. It con- 
tains besides, iron pyrites and copper pyrites. 

The goldsand of the Rhine, locality unknown, contained magnetic 
iron 2 per cent, titaniferous iron from 3 to 4 per cent, quartz 90 per 
cent (opaque, smoky, dark, topaz-yellow, or rose-tinted, chiefly the 
latter), also a few crystals of white zircon. • 

Coprolites, Bocks, and Earths containing; Phosphoric Acid.— Th. 
J. Herapath(l) has analysed an earth containing phosphoric acid 
existing in extensive layers in the lower chalk beds of Sussex and 
some of the southern counties of England. It formed a bright 
yellowish-brown coarse powder of 2*981 sp. gr. at 9°. Composition 
in 100 parts: water 3*400; organic matter traces; silica with 
some silicate of alumina and silicate of iron 13*240; chloride of 
sodium traces; sulphate of soda traces; carbonate of lime 28*400; 
carbonate of magnesia traces ; sulphate of lime 0*736 ; phosphate 
of lime (tribasie) 21*880, corresponding to 10*098 of phosphoric 
acid; phosphate of magnesia traces; phosphate of sesquioxidc of 
iron 24*760, corresponding to 11*728 of phosphoric acid; phosphate 
of manganese traces; phosphate of alumina 6*998, corresponding to 
4*789 phosphoric acid ; fluoride of calcium traces ; .loss 0*586 per 
cent'. Total amount of phosphoric acid 26*615 per cent. 

Herapathhas, moreover, analysed several coprolites from different 
parts of Englaud(2). 1. Coprolite from the coast of Suffolk, oval, 
weighing from 600 to 700 grains, sp. gr. from 2*815 to 2*850. It 
contained in 100 parts : water 4*0, soluble salts traces, carbonate of 
lime 10*280, carbonate of magnesia and gypsum traces, phosphate 
of lime (3 CaO, P0 5 ) 7*09, phosphate of magnesia traces, phosphate 


(1) Chem, Gaz. 1849, 70; Chem. Soc. Qu. J. II, 78 (in abstr.) 

(2) Chem. Gaz. 1849, 449 . 
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of sesquioxide of iron 6-9, phosphate of alumina 1'6, 'fluoride of 
calcium 0 608, silicic acid § 792, manganese* traces. — 2. A similar 
coprolite, of irregular form and imperfect bony structure. It con- CO pho”- n8 
tained : water 2*6 per cent, combined water and organic matter 9'0, p ^!® 

carbonate of lime 39 5, carbonate of magnesia 05, phosphate of 
lime 15‘86, phosphate of sesquioxide of iron 9 2, phosphate of 
alumina 4 - 71, alumina 6*2, fluoride of calcium .1*7, silicic acid 
10 601, soluble salts traces. — 3. A coprolite from the lias bed of 
Lyme Regis, 9 ounces in weight/ gray, traces of crystalline structure, 
softer than the * preceding, gave a grayish-Jsvhite powder. Remains 
of fish, especially of the P holidophorus limbatus; may be traced. 

Sp. gr. 2 6 to 2 7. Composition : water 2'6 per cent,. water and 
organic matter driven off by a red heat 3 5, carbonate of lime 23 - 7, 
gypsum 1*8, phosphate of lime 60 8, phosphate of sesquioxide of 
iron 4-1, sesquioxide of iron 2*0, silicic acid 1/6, soluble salts traces. 

Various marls, petrifactions, and certain amorphous bodies, some 
of which may be regarded as coprolites, others being phosphoric acid 
concretions, similar to those of carbonate of lime which are found in 
clay, &c. in the chalk and green sandstone formations, contain a 
large proportion of phosphoric acid, and arc therefore extensively 
used in England as manure. The strata in whicli they lie contain 
them at least iu England through the whole formation, and thus 
nature presents a source of phosphoric acid, so seldom found in this 
concentrated state. Even at an early period Henslow had -found in 
the crag and London clay certain nodules thickly spread, which con- 
tained from 50 to 60 per cent of phosphate of lime ; they were, 
however, too hard and insoluble to serve as an important article of 
commerce. J. M. Paine and J. T. Way(l) have made a series of 
new experiments on those strata in the chalk formation which abound 
in phosphoric acid. The soft white chalk with flint, forming the 
upper division of the formation, contains 96 06 per cent of carbonate 
and 0'26 of phosphate of lime ; the second division, the hard white 
chalk without flint, contains no phosphoric acid. The third divi- 
sion (A), the chalky marl, which is very fertile, contains a greater 
quantity, but the richest is the upper greensand, and of this, espe- 
cially its upper thin layer of marl (in depth from a few inches to 
10 or 15 feet), which contains in its numberless fossils (B), in its soft, 
shapeless bodies (C), and even in its marl (D), a large amount ofphos- 


(1) Journ. of the Royal Agricult. Soc. of England, IX, part 1 ; on the same subject 
see Nesbit in Loud: Geol. Quart. Journ. 1848, IV, 262; Austen, ibid. 257 ; Jahrb. 
Miner. 1849, 744 (in abstr.) De la Bcche’s lecture on this subject, Proceed, of the 
Lond. Geol. Soc. May, 1849, 82; Sill. Am. J. [2] VIII, 422; Froriep’s Berichte sus 
der Natur- u. Heilkunde, 1850, Nr. 77 ; see also Buckland in Instit. 1850, 15. 
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wSand' acid. The gault also, the second division of the greensand, 

earths contains, though more rarely, fossils rich in phosphoric acid (E) ; the 
co phol- D8 lower greensand, however, is of greatest importance, as at its union 
p »c?d! c with the gault there exists a thick layer of petrifactions which contain 
much phosphate of lime, and which are particularly profitable in a 
commercial point of view. The soil surrounding the petrifactions 
partakes of the phosphoric acid only so far as it has originated from 
a decomposition of the latter (F). A fossil conglomerate with sand- 
stone cement from 3 to 18 inches thick, is richer still (G). We also 
give an analysis of the green grains from the lower green sand forma- 
tion (H). 


F(6) 


H 


Inso- 

luble 

sili- 

cate. 

sio 3 

(solu- 

ble). 

19*64 

6*45 

t 

j 

Y 

7*68 

'7*18 

3*28 

32*81 

29*14 

26*83 

26*30 

39*59 

18*42 

7*12 

3*27 

0*91 

— 

75*46 

8*12 

43*87 

3*25 

t 

) 

18 , '-53 


PO,. 

COo. 

CaO. 

MgO. 

FejO'.lAIjO*. 

KO. 

NaO. 

Water, 
organ ( 
matter, 
hydro- 

SOs. 

Total. 

1*82 

28*98 

i 

37-71 

0*68 

V 

3*04 



fluoric 

acid, 

loss. 


98*32 

29*87 

i 

, 8-77 

42-29 


6*87 

1 



4*52 



100*00 

27*13 8*77 ! 

39-85 

0-96 

10-G0 



— 

2*49 

— 

100*26 

6*61 

2*61 

9-53 

1*97 

11*46 1 

3-10 

— 

302 

— 

99*94 

9*31 

2*35 

15-24 

1*43 

13*11 | 

— 

— 

2*64 

— 

97*21 

6*89 

4*52 

911 

1*64 

13*55 | 

— 

— 

4*12 

. — 

97*84 

3303 

558 

46-50 

trace 

1*96 ! 

— 

— 

304 

— 

100*50 

24-28 12-43 

47-46 

0*21 

2*91 | — 

— 

— 

11*80 

it 

— 

100*00 

0 64 

! 5*64 

201 

0*18 

• 5*59 




2*30 

, 

99*94 

20*80 

106* 

23-86 

0 37 

3*35 

— 

i 

3*44 

— 

10000 

20*65 

4*01 

j 

34*61 

— 

7*24 | 0*98 

1*79 

1-87 

2*28 

5*13 

97*09 


* CaO, C0 2 . 

(1) A branched alcyonite. There is also in it a large amount of amorphous spongi- 
form bodies, from 8 to 10 pounds weight, containing from 5 to 50 per cent of phos- 
phate of lime, the amount of which increases however from without inwards. 

(2) Sifted marl from which the petrifactions w r ere separated. 

(3) Hardened marl and little fossils wdiich remained on the sieve. • 

(4) Marl from Bentley with the fossils. 

(5) The fossils from this marl. 

(6) After pounding it and removing the principal petrifactions. 

(7) The petrifactions. 


We will also mention here the experiments of Geinitz(l) on the 
glauconitic sandstone, and the marl of the lower green sand formation 
of Saxony, which are known to contain potassa, and are often used as 
manure. 


(1) Dai Quadersandsteingebirge, 1849. 
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Morphoiite.-*— A. Erdmann(l) has made some new experiments 
upon the morpholites of Sweden known as marlekor, mallrickor and 
nackebrod. They consist of marl with an amount of carbonate 
of lime varying from 47 to 49 per cent. The residue is pure clay 
mixed with more or less of quartz sand. They are all shaly with 
laminse of varying thickness and colour. The two protuberances which 
project from .a morpholite are the extreme points of a thick or thin 
wedge embedded in it. In the interior generally an oval nodule is 
found. The reniform nodule in the middle contains the largest 
quantity of carbonate of lime. The layer next to this contains only 
5199 per cent, the outside the least, namely, 4435 per cent. The 
lamination goes quite through the outer coating and through the 
reniform and the wedge-shaped mass, of which the morpholites consist. 
Erdmann believes that their formation is due in the first place to 
mechanical forces, which have caused a deposition in parallel strata, 
but especially also to electro-chemical forces, whereby the molecules 
became grouped and mixed in an unequal manner. 

Meteorites and Meteoric Dust. Meteoric Iron of Zacatecas. 
— Bergemann(2) has submitted to an analysis the meteoric iron of 
Zacatecas already frequently descx-ibed(3). The sp.gr. according to 
three weighings at + 9°= 7*4891, tolerably accordant with Burk- 
art , s and Ilumler's statement. The part not soluble in hydro- 
chloric acid amounted to 3-78 per cent, and consisted of a dark 
brown powdery soft mass, and of a few small shining metallic 
scales. The former contained iron, rrickcl, phosphorus and carbon, 
the latter also iron, nickel and phosphorus, and besides chrome iron. 
The composition of the meteoric iron as a whole is as follows : 


Fc. | Ni 

Co. 

Cu. 

Mg. 

c. 

c.* 

Fe, Ni, P. Fe, Cr. 

s. 

Mn. 

Total. 

85-094 (9-895 

0-668 

0030 

0-187 

01 64 

0*234 

1-649 1*482 

0-845 | 

trace 

99-348 


* Mixed with iron. 

The 1*649 per cent of metallic phosphides consist of 1*103 Fe and 
Ni and 0-546 P. If we take with Frankenheim the composition of 
the magnetic iron pyrites as FeS, the meteoric iron consists of nickel- 
iron 93*77 per cent, magnetic iron 2*27, chrome-iron 1*48, phosphide 
of nickel and phosphide of iron 1-65, carbon 0-49(4) ; total 99*66. 

(1) Oefversigt af K. Vet. Ak. Forhand. 1849, Nr. 2, 46; Jahrb. Miner. 1850, 34; 
Fror. Ber. ans d. Natur- u. Heilkundc, 1850, Nr. 81 ; see Annual Report for 1847 and 
1848, II, p. 500. 

(2) Pogg. Ann. LXXVIII, 406. 

(3) Burkart’a Mexico (Stuttgart, 1836), 1, 389; Partsch, d. Meteoriten, 122; 
Humboldt’s Essai Politique, IV, 107. 

(4) Reichenbach, the possessor of the meteoric iron from which borings were taken 
for this analysis, justly points out (Pogg. Ann. LXXIX, 479) that the analysis of either 
filings or borings of meteoric iron is likely to give erroneous results,^ on account of the 
wear of the instruments. The J per cent of carbon in the meteoric iron of Zacatecas is 
therefore much doubted by him. 
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Meteoric Iron of Cbestervllie. — Ch. U. Shephard(l) examined a 
large mass of meteoric iron which was turned up by the plough in 
Chesterville in South Carolina. It was originally, of 36 pounds 
weight, hut has been for the most part used for forging. It consists 
of 5 per cent nickel, traces of chromium, cobalt, and roundish masses 
of magnetic iron pyrites containing graphite Besides Wildman- 
stetten’s figures, the polished surface exhibits, by means of the 
etching process, lines resembling Chinese characters, serpentine mark- 
ings, &c., which distinguish this from other meteoric irons. 

East Indian Aerolites. — H. Giraud, in Bombay, describes two 
meteorites and one mass of meteoric iron from the East -Indies (2). 

1. A meteorite from Dharwar fell on the 15th. February, 1848; its 
fall is confirmed by many witnesses. Its collected pieces fitted 
together formed an oval of about 15 inches in the largest circum- 
ference, and 11 inches in the smallest. The stone weighed 41bs. 
One of its ends was somewhat flattened. Its whole surface was 
covered with a dark layer having the appearance of a glaze of -„' 7 ; of 
an inch in thickness ; the interior resembled a grayish-white friable 
sandstone with small metallic glittering specks of the size of a pin’s 
head, which after pulverisation could be separated by a magnet. Its 
sp. gr. was 3-512. Hydrochloric acid and nitric acid immediately 
attacked it, and evolved sulphuretted hydrogen while the metallic part 
was dissolved. An imperfect analysis gave as the composition of this 
meteoric stone : 58*3 per cent of earthy silicates insoluble in aqua 
regia ; 2’5 of sulphur, 6'76 of nickel; 22‘18 iron. (Total of these 
constituents 89 '74 per cent). 

2. Meteorites from Myhee-Caunta. They fell on the 30th Nov. 
1842, in the neighbourhood of the city. of Ahincdabad. A piece, 
forwarded to the geographical society in Bombay, possessed all the 
characters of tlic aerolite of Dharwar. Its sp.- gr. was 3*360. No 
analysis of it has been given. 

3. Meteoric iron from Singhur, near Pouna in the Deccan. The mass 
was found by labourers on a basaltic mountain 4500 feet above the 
sea, near Fort Singhur, and sent to Bombay. It had the shape of an 
irregular three-sided prism, and was conical at the ends. It was 12^ 
inches long, and in itef thickest part from 5 to 5^ inches thick. It 
weighed 3 libs. 4oz. The sp. gr. varied in different pieces from 
4*72 to 4*90. It was very full of cavities near the outside and 
cellular within, and contained small whitish-yellow earthy particles 
of the size of a pea. There were found in it earthy silicates 19*5, 
iron 69*16, nickel 4*24. (Total of these constituents 92*93.) 


(1) Sill. Am. J. [2] VII, 449; Froriep's Bericlite aus d. Natur- und Heilk., 1850* 
Nr. 77. 

(2) Edinb. New Phil. J. XLV1I, 53; Instit. 1849, 319; Froriep’s Notizen aus d. 
Natur. u. Heilk. XI, 254. 
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Meteoric Dust.— Ehrenberg(l ) examined a black inky rain-water 
which fell in Ireland on the 14th April, 1849, over an area of 700 
square miles. The microscopical analysis of this water showed that 
the black colour was caused neither by the dust of volcanic ashes nor 
by, soot, but by minute particles of decayed plants, which were mixed 
with infusorial forms of plants q§d animals. Ehrenherg thinks 
that this black rain is^ due to dust carried over by the trade winds, 
which being long driven about with clouds of aqueous vapour 
has become decomposed and decayed. 


(1) Berl. Acad. Ber. 1849, 200. 
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SYMBOLS ASD EQUIVALENTS ADOPTED IN THE ANNUAL REPORT. 


Aluminum 

A1 = 

13-7 

Antimony 

Sb = 

129 

Arsenic 

As = 

75 

Barium 

Ba = 

68*5 

Beryllium 

Be = 

4-7 

Bismuth 

Bi = 

213 

Boron 

B = 

10-9 

Bromine 

Br = 

80 

Cadmium 

Cd == 

56 

Calcium 

Ca = 

20 

Carbon 

C = 

6 

Cerium 

Ce = 

47 

Chlorine 

Cl = 

35-5 

Chromium 

Cr = 

26-7 

Cobalt 

Co = 

29-5 

Copper 

Cu = 

31-7 

Didymium 

1) = 

50 

Erbium 

E 


Fluorine 

FI = 

19 

Gold 

Au = 

197 

Hydrogen 

II = 

1 

Iodine 

l = 

1271 

Iridium 

Ir = 

99 

Iron 

Fe = 

28 

Lanthanium 

La = 

47 

Lead 

Fb = 

103-7 

Lithium 

Li = 

6-5 

Magnesium 

Mg = 

12-2 

Manganese 

Mn = 

27-6 

Mercury 

Hg = 

100 

Molybdenum 

Mo = 

46 


Nickel 

Ni = 

29-6 

Niobium 

Nb 


Nitrogen 

N = 

14 

Norium 

No 


Osmium 

Os = 

99-6 

Oxygen 

O = 

8 

Palladium 

Pd = 

53-3— 

Pelopium 

Te 


Phosphorus 

P = 

32 

Platinum 

Pt = 

98-7 

Potassium 

K = 

39-2 

Rhodium 

R = 

52-2 

Ruthenium 

Ru = 

52-2 

Selenium 

Se = 

39-5-^ 

Silicium 

Si = 

21-3 

Silver 

Ag = 

1081 

Sodium 

Na = 

23 

Strontium 

Sr = 

43-8 

Sulphur 

S = 

16 

Tantalum 

Ta = 

184 

Tellurium 

Te = 

64-2 

Terbium 

Tb 


Thorium 

Th = 

59-6 

Tin 

Sn = 

58 

Titanium 

Ti = 

25 

Tungsten 

W = 

95 

U ranium 

U = 

60 

Vanadium 

V = 

68-6 

Yttrium 

Y 


Zinc 

Zn = 

32-6 

Zirconium 

Zr = 

22-4 


N.B. THE ATOMIC WEIGHTS AND EftriVALENTS ARE ASSUMED TO BE EQUAL. 
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Bobierre, see Moride. 

Bodeker, sen., Crystallised phosphates of 
lime and protoxide of manganese, 155 ; 
colombo-root, 330 ; pelosine and pellu- 
te'ine, 264 ; analyses of soils, Table A, 
facing p. 460; analyses of ashes, Table D 
and E, facing p. 46B. 

Bodeker (J.) j un., Perchlorate of quinine, 
254 ; perchlorate of cinchonine, 258 ; 
perchlorate of morx>hine and codeine, 
259 ; perchlorate and periodate of •strych- 
nine, 262 ; perchl orate and periodate of 
brucine, 262 ; perchlorate of furfurine, 
262. 

Bolilen, Enamel colours, 458. 

Boileau, Hydraulic investigations, 44, 

Boissenot, Disengagement of chlorine in 
medico-lcgal investigations, 409. 

Bollcy, Spongy lead* 188; reduction of 
silver from solutions containing copper, 
195. 

Bonjcan, Organic substance in sulphur- 
waters, 431. 

Bontemps, Colouration of glass, 456. 

Booth (J. C.), sec Boye. 

Booth (J. C.), and Muckier (A.), Water of 
the Dead Sea, 426. 

Bopp, Casein, 340 ; decomposition of 
casein, albumin, and fibrin, by caustic 
potassa, hydrochloric or sulphuric acid, 
putrefaction (preparation of leucine and 
tyrosine), 344. 

Bore, Sodalite, 542. 

Bo the, Tercliromatc of potassa, 184; peu- 
ccdanin, 328 ; analyses of soils, Table A, 
facing p. 460. 

Boubce, Improvement of soils by lime- 
stones, 460. 

Boucard, see Thomas. 

Bouchardat, Optic properties of cam- 
phoric acid, 88 ; atropine, 266. 

Boucheporn, Motion without force, 35. 

Boue, Distribution and formation of mine- 
rals and rocks, 557. 

Boussingault, Action of cold upon wines, 
485. 

Boutigny, On the spheroidal state of 
liquids, and the incombustibility of the 
human skin in fused metals, 26. 

Boye, Mother-liquor of a salt- work near 
Freeport in Pensylvania, 433. 

Boye and Booth, Albite, 527. 

Br aeon not, Examination of acorns, 396. 

Bra rue, Utricular state of matter, 7 ; va- 
pour of mercury, 27 ; various states of 
sulphur, 167. 

Braude, Water of the well pf the Mint in 
London, 432. 

Bravais, Crystallographic investigations, 
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8 ; observation of a halo and of satellite 
moons, 98. 

Brazier (J. S.), see Mayer (J. E.) 

Breithaupt, Glaucodote, 505 ; amount of 
arsenic in iron pyrites, 507 ; lonchidite, 
507 ; arcansite, 513 ; lindsayite, 530 ; 
conichalcite, 545 ; bromochloride of silver 
(crabolite), 552 ; para genesis of minerals, 
556. 

Brewster, Luminous rings in beryll and 
calcareous spars, 81 ; stereoscope, 99. 

Van den Broek, Blue colour produced in 
tincture, of guaiacum by fresh potatoes, 
314 ; discrimination of arseuic and anti- 
mony by means of ozone, 109. 

Bromeis (C.), Bournonite, 509. 

Bromeis (Th.), Salts produced by the ac- 
tion of lead upon nitrate of lead, 188; 
analysis of the salts of the acids of nitro- 
gen, 402 ; sulphuretted brine of the Lin- 
deuer Berg near Hanover, 427 ; analyses 
of ashes, Table B, facing p. 460. 

Bronwin, Theory of tides, 48. 

Brooke (C.), Photogenic pictures on paper, 
109. 

Brunner (?), Spherometer, 45. 

Brush, Indianite, 530. 

Brush and Weld, Albite (so-called Indian- 
ite), 526. 

Buchner jun., Spontaneous decomposition 
of ox-gall, 373. 

Bull (B. W.), Emulsin, 341 ; ashes of beer, 
477. 

Bunsen, Analysis of the salts of the acids 
of nitrogen, 402. 

Busolt, Colour of the sun, 97. 

Bussy, Determination of the amount of 
alcohol in liquids by the boiling-point and 
by expansion, 282 ; action of cold upon 
wine, 485. 


C. 

Call ours, Anisole, 277 ; substitution-pro- 
ducts of salicylate of ethyl, 292 ; decom- 
position of this compound by baryta (phe- 
netole), 293. 

Caill at, Inorganic constituents of plants, 
418 ; action of gypsum, 461. 

Caillot, Decomposition of oil of turpentine 
by nitric acid, 308. * 

Caligny, Hydraulic wheel, 46; other hy- 
draulic engines, 46. 

Calloud, Prep, of santonin, 337. 

Carl, Preparation of chloroform, 281. 

Carter on, Prescriptions to various mor- 
dants, 501. 

Casaseca, Composition of sugar-cane, 332 ; 
recognition of iodine, 400. 
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Castelnau, Improved filtering apparatus 
for drinking water, 484. * 

Cauchy, Theory of light, 64 ; direction of 
the vibration in the polarised ray, 73. 

Caventou (E.), Bark of cail-cedra, 332. 

Challis, Theory of motion of liquids, 44 ; 
velocity of propagation of sound, 49 ; 
theory of light, 65. 

Chancel, Decomposition of benzoate of 
lime by dry distillation, 222; nitrohen- 
zoate of ethyl and methyl, nitrobenza- 
mide, 223 ; action of sulphide of ammo- 
nium upon nitrobenzoate of ethyl and 
methyl, 224 ; carbanilamide, or anilo- 
urea, 245; carbanilic acid, 246; see^ 
Laurent. • 

Chapman (E. J.), Crystallographic nomen- 
clature, 8 ; phosphocerite, 546. 

Chatin and Sandras, Whitish blood, 366. 

Chenot, New method of treating the iron- 
ores, 435. 

Chevallier (A.), Testing for chicory in 
coffee, 491. 

Chevallier (?), Rainbow after sunset, 98. ( 

Chcvreul, Presence of chlorine in oxygen 
prepared from chlorate of potassa, 149 ; 
action of solar light on Prussian blue, in 
vacuo, 18 ; renal concretion of a bullock, 
387. 

Chodncw, Nitrate of magnesia, 177; alco- 
holates, 282. 

Claudel, Theory of the daguerreotype pro- 
cess, 106. 

Clausius, Equilibrium and motion of elas- 
tic solids, 39 ; reflection of light in the 
atmosphere, 93. 

Clerget, Optical saccharimetry, 84. 

Coquand, Augite, 521 ; sources of sulphur, 
gypsum, anhydrite, and alum, 559 ; petre- 
factions in talc-slate, 561. 

Cordier, Native copper from Lake Su- 
perior, 504. 

Corenwinder, Preparation of nitrogen, 
173 ; examination of the secretions of 
cholera-patients, 388. 

Cotter eau, Metals in blood, 367 ; determi- 
nation of phosphoric acid, 398. 

Crab ay, Alteration of the pitch of sound 
by a change of the distance from its 
source, 62 

Cnim (W.), Cotton-wool iucapable of being 
dyed, 500. 

Czyrniansky, Non-volatile acids of vale- 
rian-root, 221. 

IX 

D amour, Brongniardite, 511; periclase, * 
515 ; saphirine, 517. 

Q Q 2 
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Dat&our and , Descloizeaux, Arcansite 
513. 

Dans on (J.) f Sulphides, 167 ; see Mus- 
pratt (F.) 

Darby, Acids in the fatty oil of mustard- 
seed, 237. 

Daubeny, Nitrogen in mineral waters, 427. 

Dauber, Crystal, form of perchlorate of 
quinine, 254 ; of perclorate of cincho- 
nine, 258 ; perchlorate of furf urine, 262 ; 
of allantoin, 354. 

Daubree, Artificial crystallisation of bin- 
oxide of tin, titanic acid, silicic acid, 8 ; 
formation of minerals and ores in gangues, 
556 ; fibrous coal, 582 ; origin of the 
bitumeu of Reclielbronn and Lobsann, 
582. 

Daw (J-), Carbonate of lime in sea-water, 
425, 559. 

Debus, Sulphocarbamic acid, 240; action ' 
of ammonia upon the product of oxida- 
tion of the xanthates by means of iodine, 
289 ; analysis of soils, Table A, facing p. 
460. 

Delesse, Talc, 519 ; hornblende, 522; or- 
thoclase, 526 ; oligoclase, 527 ; andesine, 
527 ; labradorite, 527 ; mica, 531 ; ferru- 
ginous chlorite, 542 (see 565) ; mag- 
netism of rocks and minerals, 554 ; of the 
glasses produced by fusing them, 554 ; 
fusion of rocks, 554 ; amount of water in 
feldspathic rocks, 560 ; pegmatite of the 
Vosges, 561 ; porphyry of Sehirmeck, 
562; quartzy porphyry of Montreuillon 
and Saulieu, 562 ; diorite of Pont- Jean, 
563; of Faymont, 563 ; aphanite of Saint 
Bresson, 564 ; euphotide of Mont-Ge- 
nevre, 564 ; of Odern, 565 ; rnelaphyre of 
Oberstein, 565 ; porphyry of Chagrey, 

5 66 . 

Delesse and Descloizeaux, diallage, 521. 

Delisse, see Thomas. 

Demoly, Titanium and its compounds, 182; 
rutile, 512. 

Derouen, Preparation of mineral kermes, 
187. 

Desains, see Protostaye. 

Descloizeaux, see Damour and De- 
lesse. 

Desfosses, Preparation of jEthiops mar- 
tialis , 190. 

Desor, Egg of the inferior animals, 356. 

Pespretz, Action of strong heats upon 
various bodies, especially carbon, 24 ; ex- 
citation of electricity by exertion of the 
muscles, 146 ; fluid protoxide of nitrogen, 
173 ; action of a powerful heat upon 
alcohol, 282. 

Dessaignes, Form, of succinic acid by fer- 
mentation of malate of lime, 207. 


Deville, anhydrous nitric acid, 173; hy- 
drate of turpentine-oil or terpin, 308 ; 
eJemi-oil and oiPof the rpsin of Buraera 
gummtfera, 308 ; labradorite (altered an- 
desine), 528 ; amount of water in feld- 
spathic rocks, 560. 

Diesel, see Ble,y. 

Dobereincr, Furfurole, 300. 

Dollfus, see Verdeil. 

Doppler, Refraction of sound-rays, 51; 
Dopplerite, 552. 

Dorvault, Occurrence of iodine in sea- 
plants, 170; testing of chloroform, 281 ; 
determination of iodine, 400. 

Dove, On the amount of vapours in the 
atmosphere, and the course of barometric 
oscillations, 28. 

Doyore, Respiration of cholera patients, 
360 ; viscid sweat of cholera patients, 
389 ; combustion of the explosive mix- 
ture in the presence of other gases, 392. 

Draper, Allotropism of the so-called pro- 
tein-substances, 338. 

Drayton, Silvering of glass by means of 
sugar, 456. 

Dublanc, Preparation of iodide of mer- 
cury, 193. 

Du Bois- Raymond, excitation of elec- 
tricity by exertion of the muscles, 146 ; 
researches on animal electricity, 147. 

Dubrunfaut, On the different varieties of 
^sugar, 320. 

Duflos, Separation of the gold from the 
arsenic residues of Reichenstcin, 442. 

Dufrenoy, Goldwashings of California, 
New Granada, and of the Uralian Moun- 
tain, 583. 

Duhamel, Reiterated resonence, 53. 

Dumas, Anhydrous nitric acid, 174. 

Durocher, Magnetism of rocks, 115; in- 
fluence of the soilupon vegetation, 463 ; 
amount of water ■ in feldspathic rocks, 
560; see Malaguti. 

Dutirou, Indices of refraction of various 
kinds of glass, 77. 

E. 

Ebbinghaus, Cobalt-glance, 506 ; cobalt- 
pyrites (cobalt-nickel pyrites), 508. 

Ebelmen, New mode of applying hydro- 
sulphuric acid in analytical chemistry, 
(ignition of metallic oxides in hydrosul- 
phuric acid), 402. 

Ecllund, Currents induced in opening or 
closing galvanic circuits, 144. 

Edwards, Preparation of collodium, 327. 

Eg gar, Ashes of oil -cake, 477. 

Ehrenberg, Application of polarised light 
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to the microscope, 93 ; infusoria in gyp- 
' sum, >559 ^ black rain in Ireland, 588. 

EicUhorn, Analyses of Ashes, Table B, 
facing p. 460. 

Einbrodt, Composition of meconate of 
silver, 214 ; calculation of the mean equi- 
valent from several experiments, 390 ; 
arithmetical control of analyses and 
formulas, 390. 

Eiscnlohr, Constant batteries, 136. 

Eisner, Malleable brass, 44G; adulteration 
of binoxide of manganese with chloride of 
lime, 449 ; santorine, 454. 

Emsmann. Construction of the anamor- 
phoses of conical mirrors, 92. 

Engelhardt, Products of the distillation of 
lactic acid and lactate of copper, 212. 

Erdmann (A.), Eulysite, 565; morpho- 
lithes of Sweden (Marlicor), 58G. 

Erdmann (O. L.), Brine of Wittekind, 
near Halle, 427 ; analyses of soils, Table 
A ; analyses of ashes, Tables B and D, 
facing p. 460. 

Erlenmever, Basic cyanide of lead, 198. 

Esprit, Absorbing power of charcoal, 151. 

D 'Estocquois, Equilibrium and motion of 
fluids, 44. 

Ettingshausen, Parallelogramme of forces, 
36. 

Evans (Sugden), Chromate of coppcr- 
potassa, 185. 

Evans (?), Amalgam of cadmium for 
stopping teeth, 447. 

P. 

Fagct, Preparation of hyposulphite of soda, 
167. 

Faist, Alkalies and phosphoric acid in lime- 
stones, 579. 

Faraday, crystalline polarity of bismuth, 
and of other bodies, 123. 

Favre (A.), Dolomites of Tyrol, and their 
form., 574. 

Favre (P. A.) and Silbcrmann, Evolu- 
tion of beat during chemical combination, 
16 ; evolution of heat during the absorp- 
tion of gases* by charcoal, 18 ; latent va- 
pour heat and specific heat of iodine, 19. 

Faye, Itainbow by gaslight, 98. 

Fehling, Determination of sugar and 
starch, 419. 

Feilitzsch, Method of determining the 

' absolute measure of galvanic currents, 
139. 

Fery, see Pay eh. 

Field (F.), Slags from copper smelting, 
437. 

Figuier (L.) and Marcel de Serres, 
Mineral water of Balaruc, 429. 


Filbol, Spontaneous decomposition of sul- 
phur waters, 431. * 

Fischer (N. W.), Decomposition of aqueous 
hydrochloric acid by sunlight, 172. 

Fisher (C.), Tetradymite, 504. 

Fisher (W.), Melanite, 525 ; chondrodite, 
542 ^ vivianite, 547. 

Fizeau, Phenomena produced by moving 
the sources of sound and light, 6i; de- 
termination of the velocity of light, 65. 

Fizeau and Foucault, Interference with 
considerable difference of route, 67. 

Fleitmann, V arious metaphosphoric acids, ( 
and two new acids of the same combining 
proportion, 158; ashes of human excre- 
ment, 386. • 

Forbes, modulus of elasticity of steel, 36 ; 
determination of the density of the earth, 
47; index of refraction of chloroform, 
78 ; classification of colours, 79. 

For ch hammer, Determination of organic 
matter in water, 419; nitrogen in mineral 
wateis, 427 ; fluorine in sea-water, 425; 
formation of dolomite, 575 ; formation of 
alum-slate, 583. 

Fortin- Hermann, Apparatus for the con- 
densation of gases, 46. 

Foucault, Constant electric light for 
optical purposes, 92 ; modified arrange- 
ment of Bunsen's battery, 136 ; see 
Fizeau. 

Foucault and J. Regnault, Vision 
with two eyes, 100 

Frankenheim, Capillary phenomena, 4. 

Frankland. Isolation of organic radicals, 
283 ; organic substances containing metals, 
phosphorus, &c., 287. 

Frericlis^ Pancreatic fluid, 364 ; liquid of 
the intestines, 364. 

Fresenius, Amount of ammonia in * the 
atmosphere, 174 ; residue obtained on 
evaporating the mineral water of Krankeh- 
heil, in Bavaria, 428. 

Frick, Magnetization of steel-bars, 112. 

Frickhinger, Preparation of Mthiop s 
martialis 190; fresh -water-lime from the 
i Ries, 581. 

Fritzsche(in Freiberg), coniclialcitfe, 545. 

Fritzsche (in Petersburg), nitroharma- 
linc and hydrocyano-nitroharmaline, 265. 

Or. 

Gaigneau, Constant electric light, 93. 

G a r r o d, Blood in disease, 366. 

G a u d 1 n, Gub-cotton, 326. 

~ G e in i t z, Sandstones and marls containing 
potassa, 586. 

Genteles, Iodine in the alum-shale of 
Latorp, in Sweden, 583. 
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Genth, Ashes of soils, Table A, facing p. 

• 460. 

Gerhard t, Doable salt of phosphate and 
nitrate of lead 156 ; composition of nitric 
acid with suboxide of mercury, 193 ; 
platino-cyanide* of potassium, 206 ; con- 
stitution of the nitroprussides 204 ; for- 
mula of piperine, 260 ; of various com- 
pounds ' of harmaline, 266 ; of coninc, 
267 ; see Laurent. 

Gerhardt and Lies-Bodart, De- 
composition of camphorate of lime by dry . 
distillation, 213. 

Girard, New apparatus for pumping, 46. 

-Girard in, Examination of several varie- 
ties of gourd, 335 ; urinary calculi of a 
bullock, 387 ; mineral water of Ran^n, 
429. 

Giraud (II.), Meteorites and meteoric 
iron from the East Indies, 587. 

Giwartowsky, Glaucolithe, 528. 

Gladstone, Combinations of phosphorus 
with the halogens, 164 ; preparation of 
hydrobromic and hydriodic acid gas, 171; 
compounds containing nitrogen and phos- 
phorus, 175. 

Gopel, Tincture of iodine, 170; prepara- 
tion of iodide of arsenic, 186. 

Gorup-Besanez, Formic acid in net- 
tles, 228 ; respiration in disease, 359 ; 
-blood in disease, and after etherisation, 
366 ; examination of several varieties of 
milk, 381 ; urine in disease, 384 ; ana- 
lyses of blood, 424. 

Grandjean, Basalt of the Westerwald, 
566. 

Grahge, Water containing magnesia, the 
cause of goitre, 558. 

Grant (C.), Occurrence of gold in 
Sarawak, 503. 

Griepenkerl, Ashes of lettuce and beet- 
root, 480 ; of diseased potatoes, 480. 

Groshans, Corresponding temperatures, 
boiling- and fusing-points, 26. 

Groove, Evolution of heat by magnetism, 
120 ; influence of the surrounding media 
on the phenomena of ignition produced 
by the galvanic current, 148. 

Guckelberger, Caprylone, 232. 

Guerin- M d n e v i 1 1 e. Blood of the silk- 
worm, 367. 

Guettier, Examination of various alloys, 
443. 

Gueym&rd, Occurrence of platinum (in 
falil-ore) in the Alps, 511. 

Giiterbock, Examination of secretions 
of cholera patients, 388. 

Guibourt, Laurel-leaves, 298 ; testing of 
oil of roses, 299. 

Guillermond, Testing of opium, 422. 


H. 

Haedenkamp, Action of* an electric 
spiral upon a magnetic particle on its 
axis, 140. 

Hagen (G.), Surface of liquids, 3; or 
discs formed by the concussion of two 
water jets, and on the dissolution of the 
jets into drops, 5. 

Hagen (R.) Analyses of soils, Table A, 
facing p. 460 ; analyses of ashes, Table D 
and E, facing p. 460. 

Haidinger, Crystalline form of native bis- 
muth, 10; black and yellow parallel liues 
in mica, 69 ; lustre of bodies, 7 0 ; surfaoe- 
irridescence of doubly-refracting crystals, 
82 ; optical examination of oxalate of 
sesquioxide of chromium-potassa, 82 ; of 
hypersthene, 82 ; of alexandrite (chryso- 
beryll) 82 ; of antigorite, 83 ; of platino- 
cyanide of magnesium, 83 ; subjective 
optical phenomena, 104 ; Haidinger 's 
pencils of light, 104 * talc, 519; dato- 
lite, 544 ; hatebettiue, 552 ; doppleritc, 

II a 1 d at, Phenomena of vision, 99. 

Hardwick, Fatty acids of Bassia-oil, 234. 

H a r t u n g - S c li w a r z k o p f, Solubility of 
tellurium in nitric acid, 188. 

van Heijningcn, Quinoidine and (3 
quinine, 255 ; y quinine, 256. 

van Ileijningen and Scharlee, Ox- 
gall, 373 ; pig’s-gall, 375; 

Ileijnsius, Preparation of caffeine from 
tea, 263. 

Ileintz, Phenomena observed on fusing 
stearine, 234 ; lactic acid in the gastric 
juice, 363; composition of bones, 370; 
fluid from a cyst’ containing echy nococci, 
388 ; analyses of soils, Table A, facing 
p. 460 ; analyses of ashes, Tables B, D, 
and E, facing p. 460. 

H e i s c h, Determination of cyanogen, 403. 

Heller (H.), Fluid of raola hydatidea, 
388. 

Henle, Analyses of blood, 425. 

Henneberg, Nutrition of sheep, 365; 

| amount of water and nitrogen in various 
kinds of fodder, 497- 

Henry (O.), Recognition of sulphate of 
cinchonine in sulphate of quinine, 422 ; 
mineral water of Villecelle, 430 ; iodine 
vin rock-salt, 551. 

Henry (T. H.), Californian gold, 503. 

Hensoldt, Libellen, 89. 

Herapath(Th. J.), Combination of bo- 
racic acid with protoxide of lead, 153 ; 
fatty concretion from an ovarian cyst, 
387 ; calculus of a monkey, 387 ; mineral 
water of Kingswood, near Bristol, 432 ; 
ashes of several edible vegetables, 478 ; 
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substances in gu&no (steorite and phos- 
phate of ammonia, 547 ; soil contain- 
ing phosphoric acid, 547 ; coprolites, 
584. 

Ilera pa t h (Th. J. and W.), Water of the 
Dead Sea, 426. 

Hermann, Brookite, 512 ; volcknerite and 
hydrotalcite, 517 ; talc, 519 ; siliceous 
manganese-spar (rhodonite and fowlerite), 
519 ; jeffersonite, 521; chrysolite, 523; 
troostite and willemite, 523 ; lepolite, 
529 ; lindsayite, 529 ; hyposclerite, 530 ; 
stilbite, 535 ; hisingeritc (gillingite) 537 ; 
serpentine, 539 ; marmolite, 540 ; gibb- 
site, 547 ; pennite, 551. 

Herter, Psilomelane, 517. 

Hervier and Saint- Sager, Respiration, 
359. 

Hess (L. Ch.), Coal-slate, 582. 

lleyl, Psilomelane, 517. 

Hinterberger, Ox-horn and products of 
its decomposition (tyrosine), 347 ; ana- 

. lysis of blood, 424. 

Hirzel, Conite, 549. 

Hlasiwetz, Assafoetida oil, 301. 

Hochwuth, Porphyries of Lbbejuu, near 
Halle, 561. 

Hofmann (A. W.), Carbamide- carbatiilide 
(carbanilamide, anilo-urea), 241 ; carlra- 
mide-nitrocarbanilide, 243 ; carbanilide, 
243 ; sulphocarbanilide, 243 ; decompo- 
sition of cyanilinc, 246 ; of dicyanome- 
lauiline, 248 ; non-existence of anilo- 
nitriles, 251 ; homologous bases (ethyla- 
mine, diethylamine, triethylaiQine ; ethyl- 
aniline, diethyl aniline, ethylochloraniline, 
ethylonitraniiine, methylaniline, tnethyl- 
ethylanine, amylaniline, diamylaniline, 
amylethylaniline), 272 ; identity of hypo- 
sulphamylic acid with sulphamylo-sul- 
phuric acid, 296 ; formation of carbonate 
of ethyl, 296 ; mesitiiole, 206 ; Californian 
gold, 503. 

D’ Horn!) res -Fir mas. Achromatopsy, 105. 

Hopfgartner, Examination of hydraulic 
limes, 453. 

Hopkins, Tension of aqueous vapour, 28; 
mirage, 97. 

Hors ford, Determination of small quanti- 
ties of lead, 412; action of water upon 
service-pipes of lead, 439. 

Howard (S.S.), Disengagement of carbu- 
retted hydrogen at Charlemond, in Staf- 
fordshire, 558. 

Hubert, Analysis of hay, 484. 

Hunt (T. S.), Decomposition of aniline by 
nitrous acid, 269 ; Canadian mineral 
waters, 433 ; algefite, 538 ; springs con- 
taining sulphuric acid and formation of 
gypsum in the Onondaga-salt-group, 560. 
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Hutzelmann and Karafi&t, Dillnite and 
agalmatolite, 536. 

J. 

Jackson (C.), Native copper, 504. 

Jacobi, Problem of rotation, 44; volta- 
gometer, 140. 

Jam in, Polarisation of light by reflection, 

7 1 ; constant of polarisation and double 
refraction in quartz, 81. 

Jorgensen, Statics of the animal body, 
362. 

Jonas, Preparation of iodide of iron, Tine* • 
tura farri iodidi and muriatia, 190. 

Jones (Bence), acid reaction of urine, 382.* 

Jordan, Smectite, 534.* 

Joule, Mechanical equivalent of heat, 20 ; 
latent vapour heat of water, 26. 

K. 

K a r a f i a t, see Iiutzelmanu. 

Keller (F.), Products of the oxidation of 
vegetable fibrin, 362 ; inorganic constitu- 
ents of flesh, 368 ; analysis of the ash of 
flesh, 416. 

Kellner (C.), Orthoscopic eye-piece, 89. 

Kemp, Action of dilute nitric acid on 
woody fibre, 328. 

K e n n g o 1 1, Tombazite, 506 ; antimony- 
blende, 511; copper- bloom, 512; arcan- 
site, 513; irite, 517; staurolite, 518; 
distortions of staurolite and disthenc, 
518; byssolite, 522 ; mellite, 552. 

Iverndt, Colouring matters of asparagus 
berries, 316. 

K e r s t i n g, Analysis of Bergstrasse wines, 
486. 

Kcstner, Formation of racemic acid, 209. 

Kirchhoff, Vibrations of elastic plates, 
43 ; deduction of Ohm’s laws connected 
with the theory of electrostatics, 134 ; 
determination of the constant, oh which 
depends the intensity of induced electric 
currents, 144. 

K 1 o b a c li, Occurrence of iodide of cyano- 
gen in the iodine of commerce, 170. 

Knochenhauer, Phenomena occurring 
during the discharge of the Leyden jar, 
134. 

Knop, sen., Mannite and nitromannite, - 
322 ; analysis of soils. Table A, facing p. 
460. 

Knop, jun., Chromate of copper -potassa, 

• 184.. 

K o b e 1 1, Determination of arsenic, 407 ; 
definition of mineral species, 502; scolop- 
site, 543. 

K o e 1 1 e r, Britannia metal, 447. 

K 6 1 1 i g, Arseniate of zinc, 544. 
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Kohlrausch, Electroscopic deport, of 
the galvanic pile, 135. 

Koibe, Decomposition of acetic acid by 
the electric current, 228 ; decomposition 
of valeric acid bv the electric current, 
230. 

Kopp (E.), Storax, 310; apparatus for 
extraction, 425. 

Kotschoubey, Salts of arsenic acid, 
185 ; determination of arsenic, 407. 

Kremers, Chlorophosphate aci sulfurique, 
165 ; composition of basic kinate of cop- 
»■' per, 214. 

Krocker, Analysis of soils, .Table A, facing 
p. 460 ; analysis of ashes, Tables B and E, 
facing p. 460. * 

Kucke, Analysis of soils. Table A, facing 
p. 460. 

Kuhn, Phosphates, 154; on the atomic 
weight of copper and the formulas of its 
compounds, 192. 

K u p f f e r, Central observatory at St. Pe- 
tersburg, 2 ; elasticity of metals, 36. 

Russia, Wad, 516; talcsteinmark, 519; 
augite, (diopside,) 520 ; hornblende, 522 ; 
mica, 530. 

Xi. 

Laming, Preparation of sulphuric acid by 
means of pumice-stone, 448. 

Lamont, Cause of the regular daily varia- 
tion of the magnetic needle, 117. 

Landerer, Hardened glandular swelling 
of an ass, 387 ; Cyprian mineral waters, 
433. 

L a r o q u e, Preparation of chloride of anti- 
mony free from arsenic, 187. 

Lassaigne, Introduction of phosphate 
and carbonate of lime into plants, 328 ; 
respiration of animals, 360 ; nitrogen in 
food and excrements, 363 ; nutritive 
value of different species of food, 365 ; 
application of phosphate of silver in ana- 
lytical chemistry, 404 ; arsenic in the 
mineral water and ochre of Wattweiler 
and Royat, 429; artificial gypsum, 461. 

Laurent, Relations between composition 
and crystalline form, 12 ; views regarding 
equivalent weights and chemical formulae, 
148 ; borate of soda and the equivalent of 
boron, 153; equivalent 'of chlorine, 171; 
sulphide of nitrogen and inorganic lepa- 
mides, 175; decomposition of alum by 
hot concentrated sulphuric acid, 179 ; 
difference between paratungstic acid -and 
tungstic acid, 184 ; ferricyauide of potai- - 
sium and sodium, 188 ; compounds de- 
rived from kinone, 258 ; dibromocin- 
cbonine, 258; compounds of naphthalin, 


303; compounds derived from euxanthic 
acid, 315 ; products of the decomposition 
of indigo, 319; atomic constitution of 
silio&tes, 518. 

Laurent and Chancel, Decomposition 
of benzoate of ammonia by ignited baryta, 
223. 

Laurent and Gerhardt, Action of 
ammonia oh ammonio-chloride of plati- 
num, 196 ; identity of stearic acid with 
margaric acid, 233 combinations of suc- 
cinnimide with protoxide, of silver, 239 ; 
action of sulphide of ammonium on nitro- 
phenessic acid (gmitro-diphenamic acid), 
240 ; phenides, 252 ; formulae of organic 
bases, 253 ; nitrogenous compounds de- 
rived from benzoic (combinations of the 
diphenic series), 305. 

L a u x, Preparation of Acetum concentratum , 
228. 

L e b e 1, Detection of stearin in wax, 422. 

Leber, Mineral waters of Salzchlirf, 427 

Leblanc, Respiration, 359. 

Lebrun, Artificial gypsum, 461. 

L e C a n u, Testing of flour, 490. 

Leeson, Crystallographic researches, 8. 

Lefebvre, Hygrometer, 30. 

L e f o r t, Mineral waters of Vichy, 430. 

Legrip, Mineral water and ochre from 
Chaurnaix, 430. 

Lehmann, Digestion, 363. 

Lelieur, Potato-disease, 494. 

Lenoble, Leaves of Agave amcricana , 334. 

Leonhard t, Clay, 533 ; celestine, 548. 

Lepage, Bitter almond oil, 298. 

Leuehtenberg (Duke of). Invest igation 
of precipitates (luring galvanic gilding, 
442. 

Levo 1. Composition of gold containing sil- 
ver, 503. 

L i e b i c h. Action of potassaon tannocaffeic 
acid, 221. 

Liebig (G.), Amount of fat contained in 
a muscle (transformed into fat), 368. 

Liebig ( J.), Preparation of succinic acid 
from malate of lime, 207 ; separation of 
some of the acids of the series C n H n 0 4 , 
227 ; fibrin of the muscular fibre and of 
the blood, 338; oxydation of organic 
compounds, particularly of animal sub- 
stances, 349 ; analyses of ashes, Table B, 
D and E, facing page 460 ; brandy from 
the berry of the mountain ash, 487. 

Lies-Bodart, see Gerhardt. 

L i g h a c, Preservation of milk, 488. 

Limouzi n-L a m o t h e, Determination of 
carbonic acid in mineral waters, 393. 

List, Asclepione, 334. . 

Lloyd (H*), Mean value of periodic func- 
tions from observation, 1. 
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Locke, Simple vision Vith two eyes, 99. 

Loweabcrg, Legumin, 34$. 

L o « i 8 (F.), Preservation of milk, 488. 

Louyet, Passage of hydrogen through 
metals, 45 ; force of constant batteries, 
139; equivalent of fluorine, 172; pre- 
paration of protoxide of cobalt free from 
iron, r.nd of Thenard's blue, 190; pre- 
paration of nickel and cobalt on the large 
scale, 443. 

Low, smelting of copper ore, 438. 

Ludwig (C.), Endosmosis, 6. 

Ludwig (H.), Phosphate of alumina, 156. 

Liidersdorff, Use of bisulphite of lime 
in sugar refining, 494. 

L u v i ni, vision in a fog. 104. 

M. 

Maas, Theory of electricity, 128. 

Mac-Do u gal and Raws on, Prepara- 
tion of sulphur from hydrosulphuric acid, 
448 ; of sulphuric acid by means of nitric 
acid, 448 ; and of chlorine from hydro- 
chloric acid and chromates, 448. 

Mac 8, Glass containing boracic acid, 454. 

Magnus (G.), Report on the analyses of 
soils and field crops (peas and rape), insti- 
tuted by the Prussian Landes (Economic 
Collegium, 4G8. 

M a i 1 1 e t, Application of bark residues , 257. 

Makins, Determination of the amount of 
alcohol in liquids by expansion, 282. 

Malaguti, Action of chlorine on oxide 
of amyl, 294. 

Malaguti and Durocher, Distribution 
of silver in ores, and its extraction, 440 ; 
amalgamation of silver ores, 441. 

Malaguti, Durocher and Sarzeaud, 
Silver in the blood, 367 ; silver in sea 
water, 425 ; in the ashes of fucus, 425 ; 
in chemical preparations, in rock-salt, in 
coal, 484 ; ash of different species of fucus, 
425. 

Mallet, Earthquakes, 48. 

Marchal, Amount of fibrin in blood, 
coagulated at various temperatures, 366. 

Marchand (It. F.), Amount of water in 
common phosphate of soda, 155; com- 
position of styracin, 310 ; cows' milk. con- 
taining blood, 381 ; water of the Dead 
Sea, 426 ; mineral water of Dolau, near 
Halle, 427; analysis of soils, Table A, 
facing p. 460 ; analysis of ashes, Table B, 
facing p. 460 ; calcite, 549. 

Mari c-D a v y, The smallest image on 
the retina, and the power of adaptation of 
the ejre, 98. 

Marignac, Researches oh lanthanium and 
didymium, 178; combinations of nitric 
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acid with suboxide of mercury, 193 ; ana- 
lysis of combinations of nitric acid with 
suboxide of mercury, 403, 413; massive 
diamond, 503; formation of dolomite, 
572. 

Marbzeau, Heating arrangements, 499. 

M a r s s o n, Bile of geese, 379. 

Martin' ( A.) r Photographic pictures * on 
paper, *110. 

Martins, Propagation of sound in higher 
regions, 51 ; effect of lightning on trees, 
132. 

Marx, Temperature of the ignition of 
gun-cotton, 325. 

Matteucci, Propagation of electricity in 
isolating, solid, and gaseous bodies, 128 ; 
power of liquids to conduct electricity, 
142; electric arc of light, 143; produc- 
tion of electricity by exertion of the 
muscles, 146. 

M a u 1 e, Nitromesidine, 277. 

Maury, Gun-cotton, 325. 

Mayer (J. E.) and Brazier (J. S.), Eng- 
lish plate-glass, 455 ; analysis of the ash , 
of fax plants, and of the soils in which 
they grow, 481. 

Mayer (J. R.), Mechanical equivalent of 
heat, 20. 

Medlock, Combinations of the amyl- 
series, 295. * 

M e 1 s e n s, Application of the bisulphite of 
lime in sugar-boiling, 491. 

M h n e, Preparation of gaseous hydriodic 
and hydrobromic acid, 171. 

Merck (J.), Papaverine, 259. 

M i a 1 h e, see Soubeiran. 

Miller (W. A.), Relations between com- 
position and specific gravity or boiling- 
point 15 ; composition of cast-iron, 437. 

Miller (W. H.), Arcansite, 513. 

Mil Ion, Hypochlorous acid and chloride of 
sulphur, 172; blood and chyle, 365; 
elementary analysis of animal fluids, par- 
ticularly of urine, 384 ; reaction for the 
so-called protein-compounds, 423 ; analy- 
sis of wheat and bran of the same, 490. 

Mitchell (J.), Water of the Hampstead 
Water-works Company at London, 432. 

Mitchell (J.), Alderson and Warriner, 
Smelting of copper-ores, 438. 

Mohr, Preparation of liquid ammonia, 175; 
theory of etherification, 283. 

Mole schott,. Andral-Gavarret*s method of 
analysing blood, 425. 

Moll, Orthoclase, 526. 

M o r i d e, Analysis of peculiar concretions in 
human fseces, 387. 

Moride and Bobierre, Determination of 
phosphoric acid, 398. 

Morin, Gun-cotton, 326. 
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Morlet, Aurora Borealis, 119. 

Moser (J.), Type-metal, 325, 

Moziere, Improvement in filters for drink- 
ing- water, 484. 

Muckle (A); see Booth (J. C.) 

Muller (A.), Ash of the leaves, the wood 
and the fruit of the olive-tree, 483; de- 
termination of phosphoric acid, 397. 

Muller (F.), Brine of Suiza, 427. 

Mulder, Composition ,of Banka-tin and equi- 
valent of tin, 188 ; products of the de- 
composition of aloes by nitric acid, 225 ; 
leucine, 345 ; xanthoproteic acid and pro- 
tein, 352 ; determination of nitrogen in 
organic compounds, 401. 

Muspratt (F.) and Danson (J.), Analysis 
of products of the manufacture of soda, 
449. 

Muspratt (J. S.), Selenites, 169 ; carbonate 
of alumina, 179 ; behaviour of baryta and 
strontia before the blow-pipe, 405. 

3ST. 

Nachtigal, Yellow colouring matter in 
buckwheat, 500. 

Naum an n, Condensation of water-atoms in 
hydrated acids, 15 ; arseniate of zinc, 544. 

Nicholson (E. Ch.) and Abel (F. A.) 
strychniue, 261. 

Xickles, Crystallographic investigations, 
13 ; coarse limestone of Montrouge and 
Vaugirard, 580. 

Nitzsch, Analysis of soils, Table A, facing 
p.460; analysis of ashes, TableB,D, and E, 
facing p. 460. 

O. 

Oerstedt, Sustaining power of electro- 
magnets, 112. 

Ogston, see Way. 

Oh me. Adulterations of the quinoidine of 
commerce, 258. 

Osann, Ozone, 150. 

Ostrogradsky, The general equations of 
dynamics, 44. 

Oswald, Californian gold, 503. 

P. 

Paine (J. M.) and Way (J. T.) Chalk 
strata containing phosphoric acid, 585. 

Pant (Van d e r). Action of nitric acid on 
animal substances, 350. 

Pasteur, Optic properties of the acids 
contained in racemic acid and of tartaric 
acid, 87 ; decomposition of racemic acid 
into dextro- (tartaric) and levo-racemic 
acid, 209. 


Patera, preparation of pure compounds of 
uranium on a large scale, 185 ; determi- 
nation of uranium, 406. 

Pattinson, Preparation of basic chloride 
of lead, 453. 

Payen, Tubers of Apios tuber osa, sugar- 
cane, 332 ; coffee, 336 ; application 
of bisulphite of lime in sugar-boiling, 
493 ; composition of various articles of 
nourishment and food, 497 ; detection of 
the fibre of Phormium tenax , 499. 

Payen, Poinsot and Fery, Topinam- 
bour, 331 ; ashes of the same, 480. 

P e 1 i g o t. Analysis of wheat and bran, 489. 

P e 1 o u z e, Formation of racemic acid, 209 ; 
gun-cotton, 325. 

Percy, Copper containing iron and phos- 
phorus, 439. 

Pereira, Litmus, 318. 

Perreaux, Kathetometer, machine for 
making divisions, spherometer, 45. 

P e r r e t, Occurrence of gold in pyrites and 
its extraction, 442. 

Person, Specific heat and latent fusion 
heat, 22. 

P e r s o z, Difference between cubic and oc- 
tohedral alum, 179 ; atomic weight and 
some compounds of copper, 191 ; cultiva- 
tion of the vine, 460. 

Persoz and Bloch, Combinations of 
chloride of phosphorus with various acids, 
165. 

Petrie, Constant electric light, 93. 

Pettenkofer, Antimony cinnabar, 187; 
parting of gold by sulphuric acid, 444. 

Phillips (J .), Anemometer, 46. 

Phillips (J. A.), Amount of copper and 
lead in coal, 497. 

Phillips (It.), Magnetism of steam, 115 ; 
passivity of iron, 139. 

Picciotto, Bleaching of gum-arabic, 501 . 

Pierce, Aluminous shale of the Selke 
valley, 581. 

Pierre (V.), Expansive force of steam in 
the air, 28. 

Plantamour (E.), Double ring round the 
sun, 98. 

Plateau, Observation of periodical mo- 
tion, 101 ; application of the duration of 
impressions on the retina, 101 ; anortho- 
scope, 101. 

Plattner, Determination of cobalt, nickel, 
copper, lead and bismuth in the dry way, 
404 ; glaucodote, 505 ; amount of arsenic 
in pyrites, 507 ; bromocliloride of silver 
(embolite), 552. 

Playfair, Nitroprussides, 198, see de la 
Beche. 

P 1 ii<c k e r, NQn-combustibility of the skin 
in melted metals, 26 ; Fessel’s wave- 
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machine, 92 ; magnetic relations of the 
positive and negative optical axes of crys- 
tals, 121 ; on the deportment of crystal- 
lised substances with regard to magnet- 
ism, 121 ; action of the magnet on crystals 
of one predominating cleavage, 122 ; in- 
fluence of magnetism on formation of 
crystals, 125 ; influence of the surround- 
ing objects of a body on its attraction or 
repulsion by the magnet, 126. 

Poggendorff, Behaviour of mercury 
during its electrodynamic rotation, 144; 
amount of chlorine in oXygen made from 
chlorate of potassa, 149. 

Poggiale, Optical testing of milk, deter- 
mination of sugar of milk contained in 
milk, 421. 

Poinsot, see Payen. 

P o i r s o n, Sweat of cholera patients, 
389. 

P o 1 e c k, Ash of white and of yolk of egg, 
355. 

Porter (J. A.), Action of dilute nitric 
acid on woody fibre, 328 ; ash of human 
excrements, 385. 

P o h s e 1 1, New species of balsam of 
copaiva, 313 ; ivy seeds, 33G. 

Poumarcde, Phenomena of reduction, 
particularly of iron, 190. 

Powell, Irradiation, 104. 

Pratt, Parallelogram m of forces, 36. 

Prin g. Phosphorescence of Noctiluva mili- 
ar is, 64. 

Provostayc and D e s a i n s, Reflection 
of heat by metals, 30 ; jiolarisatiori of 
heat rays, 31 ; state of polarisation of 
rays of beat proceeding from hot bodies, 
33 ; revolution of the plane of polarisa- 
tion of heat by the magnet, 33 ; Investi- 
gation of Newton's rings, 75. 

Q. 

Quadrat, Compounds of cyanide of pla- 
tinum, 205 ; sulphocyanide of benzoyl 
and its products of decomposition, 298 ; 
mineral waters of Sternberg, in Bohemia, 
428. 

Qu e t e I e 1, Variation in the direction of 
the magnetic needle at Brussels, 116 ; 
electricity of the atmosphere, 130. 

R. 

R a g s k y, Leaves of the mulberry-tree, 
healthy, and in a diseased state, 334. 

Rammelsberg, Observations on the 
oxides of cobalt, 190 5 specific gravity 
of cobalt and nickel, 191 ; analyses of 


soils, Table A, facing p. 460; analyses 
of ashes, Table B, D and E, facing p. 460 ; 
telluride of silver, 504 ; arsenide of nickel, 

505 ; arsenide of silver, 505 ; bleischweif, 

506 ; heteromorphite, 507 ; bournonite, 
509; grey cop er, 510; identity of ar- 
cansite and brookite; 513; wollastoiiite, 
520 ; olivine, 523 ; epidote, 524 ; orthite, 
524 ; idocrase, 525 ; orthoclase, 529 ; 
lindsayite, 530 ; mica, 530 ; halloysite, 
533 ; piuite, 537 ; epichlorite, 541 ; 
chlorite and ripidolite, 541 ; steatite, 542; 
schorlamite, 543 ; ferruginous 'apatite, 
545 $ bismutli-spar, 550 ; basalt from 
Engelliaus, near Carlsbad, 566. 

' Rammelsberg and Z i h c k e n, Hetero- 
morphite (plumose antimony -ore), 508 ; 
bournonite, 539; bourn onite-nickel-glance 
and nickel-bournonite, 509 ; epichlorite, 
540. 

R a w s o n. Friction of water, 45 ; equili- 
brium of floating bodies, 45; see Mac- 
D o u g a 1. 

R e b o u 1 1 e a u, Arspniate of copper as* a 
colour, 439. 

Reece, Illuminating material • from peat, 
499. 

Re gn a ult (J.), see Foucault. 

Regnault (V.), Expansion of gases under 
various pressures and between different 
limits of temperature, 20 ; Relations be- 
tween specific heat and atomic weight, 
20 ; specific heat of potassium, of lead, 
mercury, bromine, phosphorus, 21 ; boil- 
in g-point of carbonic acid and nitric oxide, 
25.. 

Regnault and R e i s e t, Respiration : 
356 ; analysis of gas, 390. 

Reich (F.>, Magnetic polarity of the Pohl- 
berg near Annaberg, 116; simultaneous 
effect of both poles of the magnet on a 
ball of bismuth, 127. 

Reich (G.), Difference between arterial 
venous blood, 366. 

R e i c h e 1, Hyraceum capense (Dasjespis), 
384. 

Keichenbach, Meteoric iron . of Zaca- 
tecas, *58 7. 

R e i n s c h, Double acids containing nitric 
acid, 224 ; explosive substances from 
mannite, sugar, starch, etc., 324; seeds of 
Lathy rus angustifolius , 337 ; crystallisa- 
tion of gelatin, 344; testing of indigo, 423. 

R e i s e t, Different composition of the first 
and last portions of milk obtained on 
milking, 487 ; see Regnault (V.) 

R e n o u, Chiastolite, 518. 

Retschy, see Rump. 

Reynolds, Decomposition of amyl-alco- 
hol by heat, 292. 
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Reynoso, Detection of iodine and bro- 

. mine, 399 ; determination of lime, 405. 

Ridb ard, Tabers of Apios tuberosa , 331. 

Richardson (Th.), Manufacture of white 
lead* 452 ; artificial manure, 462. 

Rieckher, see Schenkel. 

Riegel, Reactions of organic bases, 421 ; 
zinc-ore, 549. 

R iess, Lateral discharge of the electric 

' battery, 132; striking distance of electri- 
city in motion, 133 ; mechanism of the 
electric discharge, 134. 

Rinmann, Phosphorus in Swedish 
bar-iron, 437. 

Rittler, Hatchettine, 552. 

De la Rive, Sounds by the electric cur- 
rent, 52 ; cause of the daily variation 
of the magnet, 118 ; Aurora borealis , 
119. 

Rivot, Amorphous diamond, 502; Cali- 
fornian gold, 503. 

Robinson, Lord Rosse’s reflecting tele- 
scope, 92. ^ 

, Roche, Intensity of .gravity on the ellip- 
soide. 47; equilibrium of fluid masses, 
48 ; flattening of a rotating fluid mass, 
48. 

Rochleder, Caffeine, 263. 

Rogers (?), Nitrogen in mineral waters, 
427. 

Rogers (W. B. and R. E.), Decomposition 
of rocks by water containing carbonic 
acid, 557. 

Rose (G.), Crystallographic properties of 
rhombohedric metals, 9 ; analogy in the 
form of sulphur- and of oxygen-combina- 
tions, 10 ; isomorphism of sulphur and 
arsenic, 10. 

Rose (H.), Insoluble double phosphates, 
containing an alkali and an earth, 157 ; 
double arseniates of the same nature, 
186; determination X>f phosphoric acid, 
393 ; separation of phosphoric acid from 
bases in presence of alumina, 396 ; expul- 
sion of liydrosutphuric acid from solutions, 
399 ; determination of fluorine, 4(10 ; of 
arsenic, 407 ; of antimony, 410 ; separation 
of antimony from other metals, 411 ; of 
arsenic and tin, 413; .inorganic consti- 
tuents of organic bodies, 413 ; of white of 
egg, yolk of egg, 355 ; of ox-blood, horse- 
flesh, 369 ; of ox-gall, 373 ; of cow’s milk, 
382 ; of human excrements, 386 ; of peas, 
rape, wheat, pale beer yeast, 477 ; ana- 
lyses of soils, Table A, facing p. 460. 

R o s s e, On his reflecting telescope, 92. 

Roucher, Action pf chloride on oxide of 
mercury, 192 ; new method of analysing 
metallic salts, '404. 

Rump and Retschy~ Formation of a 


fermcntoleum during the fermentation of 
malate of lime, 207. 

S. 

Sabine, On the daily variation of the 
magnetic needle at St. Helena, 116. 

Sacc, Artificial pectic acid, 327; ash of 
fir-wood, 483 ; analysis of poppy-seed{ 
494 ; of the ash, 483. 

Sainte-Preuve, Acoustic telegraph, 61. 

Saint-Evre, Hydrocarbons from schist 
oil, 307. 

Saint- Sager, see Ilervier. 

Saint-Venant, Rotatory vibrations in 
rods, 38. 

S a 1 m - II o r s t m a r, The necessary con- 
stituents of the ash of plants, 464. 

Salvdtat, Formation of butyric acid by 
spontaneous decomposition of safflower, 
229; application of platinum for porcelain 
painting, 457 ; composition of the red 
porcelain colours containing sesquioxidc of 
iron, 459 ; application of safflower-red as 
a 44 tinted” pigment in porcelain painting, 
460 ; safflower, 500. 

Sandberger (F.), Occurrence of augite 
and hornblende, 521 ; palagonite, 537 ; 
pyromorphite, 545. 

Sandras, see Chatin. 

Sarzeaud, see M a 1 a g u t i. 

S c h a f h a u 1 1, Wacke of the Sillberg, near 
Berchtesgadgn, 572 ; Trass from the Ries, 
at Nordlingen, 573. 

Scharlee, see van II eij ni n g e n. 

S c h a r 1 i ri g. Action of potassa on balsams, 
310; respiration, 359. 

Scliauefele, Action of various liquids on 
vessels of zinc and galvanised iron, 439. 

Scliecrer, Origin pf granite, 561. 

. S c li e 1 1 b a c li, Delineation of caustic sur- 
faces, 92 

Schenkel and Rieek her. Distinction 
of aotimonietted from arsenic tted hydro- 
gen, 409 ; improved Marsh’s apparatus, 
425. 

Scherer, Occurrence of volatile acids in 
the liquid of the flesh, 368. 

S c li i e 1, Ash of the seed of madder, 484. 

Schlagint weit (H. and A.), Amount of 
carbonic acid in the air of the eastern 
Alps, 174. 

S c li 1 i e n k a m p, Ash of asparagus and of 
red cabbage, 479. 

Sclilieper, Action of nitric acid on se- 
bacic acid, 237. 
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ened skulls of children, 37 1 ; investiga- 
tion of a calculus of the Vena vesicalis, 387. 

Schlotfeld, Application of bark re- 
sidues, 257. 
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Schmid (E.), Analysis of Russian black 
earth, 463 . 

S c h n a b e 1, Copper nickel, 504 ; cobaltine 
(sheidkobalt), 506; nickel-glance, 506; 
copper-glance, 506 ; cinnabar, 507 ; iron 
pyrites, 507 ; bismuth-nickel, 508 ; sul- 
phide of cobalt (sulphide of nickel and 
cobalt), 508 ; psilomelane, 517 ; allo- 
phane, 534, 516; antimony-glance, 508 ; 
red hematite, 515 ; iron-flint, 516 ; . 
varieties of brown hematite, 316 ; ser- 
pentine, 540 ; dufrenite, 547 ; sulphate of 
cobalt, 549; acrusite, 549; stronfia- 
nitc, 549; spathic iron, 550. 

Schneider (F. C.), Oxydation of the 
volatile products of the distillation of fats, 
235 ; volatile products of the oxidation of 
oil of turpentine by nitric acid, 308. 

Schnyder, Defective sight, 1 05. 

SchOnbein, Eiectro-cheinical theory, 136 ; 
ozone, 149; comparison between per- 
oxide of lead and ozone, 150; deoxidis- 
ing power of charcoal in the moist way, 
151 ; decomposition of iodide of potas- 
sium in the dry way, 170. 

Schratnm, Amount of alkalies and phos- 
phoric acid in the limestones of Wilrtcni- 
berg, 571. * 

Schroder (II.), “ Matt and Glanz,” 71. 

Schr b 1 1 e r, Metallic phosphides, 1 66 ; 
amidogen-compounds of mercury, 195 ; 
constitution of double cyanides, 197 ; mi- 
neral waters of Modling, 428 ; analysis of 
Austrian coal, 497 ; dopplerite, 553. 

Schubert, Yeast and fermentation, 197; 
influence of time upon wine, 485. 

S c h n 1 1 z e (M. S), Composition of the 
arterial coats, 370 ; action of sugar and 
sulphuric acid on organic substances (test 
for bile), 423. 

Sch ul tze (?), Self-registering barometer, 46. 

Schulze (F.), Analysis of arable soils, 
419; analysis of soils, Table A, facing 
p. 460; analysis of ashes, Tables B and 
E, facing p. 460. 

Schulze (IT.), Double salt of malate of 
copper and sulphate of ammonia, 206 ; 
formation of butyric acid in the fermenta- 
tion of flour, 229. 

Schunck, Colouring matter of madder, 
314 ; application of the refuse from tin- 
plating, 446. 

Schwarz, Determination of nitrous acid, 
403; determination of chromium, 406; 
determination of starch, 406. 

Scoffren, Application of acetate of lead 
in sugar refining, 494. 

S e e b e c k, Interference of heat-rays, 30.“ 

Segond, On the human voice, 62 ; ordi- 
nary voice and falsetto notes, 63. 


S e n a r m o n t, Power of crystals to . con- 
duct electricity, 130; artificial prepara- 
tion of carbonates occurring in nature, 
152, 549. 

Shepard, Brookite, 513; meteoric iron 
from Charlesville, in South Carolina, 587. 

S i g w a r t, Iodine and bromine ill the mi- 
neral waters of Wurtemberg, 429. 

Silbermann, see F a v r e (P, A.) 

Silliman, jun., Sillimahite, bucholzite, 
fibrolite, 518 ; boltdnite, 522 ; emery lite, 
531 ; corundellite, 532 ; euphyllite, 531 ; 
clingmanite, 533; alJopbane, 534; mon- 
rolite, 534 ; unionite, 538; gibbsite, 547. 

#Sinstedeh, Perfection of the electro- 
magnetic rotating apparatus, 113. 

Sjogren, Pyrophyilite, 535 ; stilbite, 535 ; 
laurnontite, 556. 

Smith (L.), Emery, emerylite, 531; 
meerschaum, 535. 

Smith (R. A.), Rendering wood incom- 
bustible by sulphate of ammonia, 452. 

Smythies, General law of attraction, 46. 

Solcil, Optical polar clock, 97. 

S o n n e n s c li e i n, Analysis of soils, Table ' 
A, facing p. 460 ; analyses of ashes, Table 

. E, facing p. 460. 

Sonnet, Geometrical laws of motion, .44. 

Sorel, Cleaning the surface for tinning, 446. 

Soubeiran, Preparation of ether on a 
large scale, 283 ; varieties of sugar con- 
tained in honey, 321. 

Soubeiran and M i a 1 h e, Difference 
between the chloroform from wood- 
spirit, and that from alcohol, 281. 

Splitgerber, Devitrification, 455. 

S t a d t in ii 1 1 er, Nuttalite (scapolitej, 256.' 

Stiideler, Action of chlorine on lactic 
acid, 213; products of the decomposition 
of kinic acid containing chlorine, 216 ; 
analysis of chlorinated organic substances, 
399 ; analysis of ashes, Table B, facing 
I>. 460. 

Staite (E.), Constant electric light, 93. 

Stammer, Compounds of oxide of lead 
with nitrogen, 188 ; ash of cabbage and 
of turnips, 480. 

Starapfer, Self-registering barometer, 46. 

Stas, Atomic weight of carbon, 151. 

Stein (W.) Wongsliy fruit, 315; ashes of 
the same, 483; Chinese nut-galls, 501. 

Steinberg, Analysis of soils, Table A, 
facing p. 460 ; analysis of ashes, Table B, 
facing p. 460. 

Stenhouse, Action of chlorine on anilic 
acid, 224 ; volatile bases from dry distil- 
lation, putrefaction, See., 268 ; colouring 
matters of the lichen, 316 ; erythroman- 
nite, 318. 

*Sthamer, Occurrence of sugar in the 
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flowers of Rhododendron poriticum, 320 ; 
biliary calculi, 381 ; urine during Morbus 
Brightii , 383 ; analysis of a urinary cal- 
culus, 387. 

S t b h r e r, Perfection of the electro- 

. magnetic rotating apparatus, 146 ; ap- 
plication of electro-magnetic apparatus, 
and of constant piles for the electric 
telegraph, 604. 

Stokes, On the variations of gravity on 
the surface of the earth, 47 ; velocity of 
the propagation of sound, 49 ; application 
of Powell’s interference-bands, 66; cen- 
tral spot of Newton's rings, 75. 

S t o 1 1 e, Use of bisulphite of lime in sugar- • 
boiling, 493. r 

Strecker, Composition of styrone and 
styracin, 313 ; nitromannite, 323 ; leu- 
cine, 347 ; action of nitric acid on tyro- 
sine, 348 ; bile of the ox, 372; of the 
pig, 374 ; of the dog, 378 ; of the sheep, 
378 ; and of fish, 378. 

Strohl, Antimony-cinnabar, 187. 

Strokes, Determination of the form of 
lenses for sphero-cylindric eyes, 105. 

Suckow, Copper-nickel, 504 ; bismuth- 
ochre, 511 ; white antimony, 516 ; horn- 
blende, 522 ; scapolite, 526. 

Summers (E. O.), Apparatus for washing 
precipitates, 425. 

T - I 

Taylor (A. S.), Investigation of a liquid 
vomited during cholera, 388. 

Teschemacker (E. T.), Californian 

gold, 503. 

Teschemacher (?), arcansite, 573. 

Thines-Csetneky, Physical contribu- 
tion to chemistry, 34. 

Thomas and D e 1 1 i s s e, Cleaning the 
surface for tinning, 445. 

Thomas, Dellisse and Boucard, 
Manufacture of Glauber's salt, from com- 
mon salt by pyrites/ 450. 

Thompson (L,), Preparation of pure 
sulphuric and phosphoric acids, 154. 

Thomson (R. D.J and Wood (E. T.), 
Shea butter and Chinese vegetable tallow, 
235. 

Thomson (W.), Equilibrium of magnetic 
and diamagnetic bodies under influence of 
the terrestrial magnetism, 127. 

T h o r e 1, Detection of iodine, 400. 

Thury, Atmospheric reflection during high 
winds, 98. 

T o e 1, Styracin, 311. 

De la Trobe, Gypsum, 549. 

Trommer, Analyses of soils, Table A, 
facing p. 460. # 


IT. 

U 1 e x, Brongniartine, 548 ; tiza (boro- 
natro-calcite), 551 ; atacamite, 552. 

U 1 1 g r e n, Separation of arsenic and anti- 
mony, 410. 

U s i g 1 i o, Residue on evaporation of sea 
water, 450. 

V. 

Vanner, Blood, 365. 

Varrentrapp, Cadmium amalgam for 
stopping teeth, 447 ; analyses of soils, 
Table A, facing' p. 460. 

Yerdeil, Ash of blood, 367 ; analysis of 
the same, 416. 

V*e r d e i 1 and D o 1 1 f u s, Hippuric acid in 
blood, 367. 

V e r d e t, Induced currents of a higher 
order, 145; inducing effects of an electric 
discharge, 145. 

Vergnette-Lamottc, Clarification of 
wines, 484 ; action of cold on wines, 
485. 

Vincent, Theory of beats, 54. 

V i o 1 e 1 1 e, Burning of gypsum by steam, 

453. * 

V 6 1 c k e 1, Kcuper from the Balmberg, near 
S doth urn, 581. 

Volcker (A.), Occurrence of iodine and 
fluorine in the ash of Armeria maritima , 
170 ; fluid from the asridia of Nepenthes, 
334. 

Vogel (A,), j u n., Amount of chlorine in 
oxygen obtained from chlorate of potassa, 
149 ; relation of turmeric tincture to 
borax, 152; detection of iodine, 400. 

Vo hi, Explosive cane-sugar and sugar of 
milk, 325 ; solubility of gun-cotton in 
ether, 326 ; silvering by means of gun- 
cotton, 327. 

Vorwerk, Occurrence of succinic acid in 
the carbonaceous residue from the prepa- 
ration of ether, 208. 

W. 

Wackenroder, Crystallised hydrate of 
sulphuric acid, 168 ; boro-tartrate of po- 
tassa, 208 ; determination of phosphoric ' 
acid, 398 ; earthy brown coal and fatty 
substances contained in the same, 498. 

W a c h t e r (A.), Aventurine glazing, 457. 

Wagner (R.), Artificial formation of oil 
of riie, 300 ; determination of phosphoric 
acid, an (L separation of magnesia and 

, alkalies, 3*9. 

W a g n e r (?), Clock machinery with con- 
tinual motion, 45. 
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Wai tz (A.), Mineral waters of Java, 433. 

W a 1 1. 1, Mineral water from Kellberg, . near 
Passau, 428. 

W alshe, Occurrence of oxalate of lime in 
urine, 383. 

W a 1 z, Adulteration of quinoidine of com- 
merce, 258 ; urine by Diabetes mellitus , 
383. 

Ward (?), Ashes of oil-cake, 477. 

Ward (S.), Motion of metals under the 
influence of magnetism, 127. 

Warrincr, sec Mitchell ( J.) 

Wartmann, „ Atmospheric reflection 
during high winds, 98 ; shadows and 
bands of light proceeding from the set- 
ting sun, 98. 

Watts (II.), Separation of cerium, lantha- 
nium and didymium, 178 ; separation of 
magnesia, etc., from alkalies, 405 ; phos- 
phocerite, 546. 

Way (J. Th.), Guano and other manures, 
461 ; ashes of linseed, 483 ; composition 
of linseed, rapeseedand oilcake therefrom, 
496 ; of peas and beans, 496 ; see Pain e. 

Way (J. Th.) and Ogston (C«. II.), De- 
termination of phosphoric acid, 397 ; 
analysis of the ashes o^dants, 417 ; in 
organic constituents offbeat, barley, rye, 
oats, 471 ; of root culture plants, 474 ; of 
clover, sainfoin and Italian rye-grass, 
476 ; of peas and beans, 476 ; of hops, 
476. 

Weber (R.), Ash of ox-blood, 367; of 
horse-flesh, 369 ; of cows’ milk, 382 ; ana- 
lysis of ashes, Tables B, D and E, facing 
p. 460 ; ash of peas, rape and wheat, 477. 

Weidcnbuscli, Ash of ox-bile, 374 ; 
gray-copper containing mercury, 510; ana- 
lysis of soils. Table A, facing p. 460. 

Weiss (?), Quantity of blood in bodies, 
365. 

W e 1 d, sec Brush. 

Weppen, Crotonine, 268. 

Wertheim (Th.), Quinine, 254; pi- 
perine, 259 ; narcotine, cotarnine and 
narcogen i ne, 260. 

Werthei m, (W.), Torsion of rods, 38 ; 
rotatory vibration of rods, 39 ; vibration 
of elastic surfaces, 43 ; propagation of 
sound in solids, 48. 

West, Nitrogen in mineral waters, 427. 

Wheatstone, Optical polar clock, 96. 

White, Carbonate of lime in sca-water, 
425. 

Wrightson, Amount of phosphorus in 
hot and cold-blast iron, 436. 


Whitney, Black oxide of copper, 512 ; 
ar can site, 513 ; nemalite (brucite), 516; 
coracite, 517 j identity of stellite and 
pectolite, 536; masonite, 542; schorla- 
mite, 543.' 

W i e d e m a n n, Magnetic relation of crys- 
talline bodies, 128; influence of magnetism 
on the formation of crystals, 125 ; electric 
deportment of crystalline bodies, 129. 

Wilson (G.), Fluorine in sea-water, 425. 

Wilson (W.), Berlin porcelain, 457. 

W i n c k 1 e r, Preparation of chlorate of 
soda, 172; quinoidine, 256; volatile oil 
of fresh horse-radish, 300 ; preparation 
of myronic acid from horse-radish, 
300 ; root of Ar is to lochia clematitis , 
33 1 ; herb of Cardamine amara , 333 ; 
of Cochlearia officinalis , 333; cathartin, 
338 ; bitter substance of senna-leaves, 
338 ; lithofeliie acid, 387 ; distinction of 
grape-wine from cyder, 487 ; wollastonite, 
520. 

Wittstein, Reduction of chloride of sil- 
ver, 195 ; application of tartrate ofpotassa 
for the simultaneous preparation of car- 
bonate of potassa and tartaric acid, 208 ; 
combination of iron wfth gallic acid, 221 ; 
chalk, 580 ; marble, 580. 

Wohler, The so-called titanium cubes 
from smelting furnaces, combinations of 
titanium with nitrogen and pure metallic 
titanium, 180 ; preparation of pure ti- 
tanic acid, 181 ; combinations of the 
kinone-series, 214; allantoin from the 
urine of calves, 35 4 ; detection of arsenic 
in judicial cases, 408. 

Wolf (G.), Mineral' waters of Gastein, 
427. 

Wood (E. T.), see Thomson, (R. D.) 

W u r t z, Identity of formyline with me- 
thylamine, 264 ; bases homologous to am- 
monia (methylamine, ethylamine, amyl- 
amine), 269 ; cyanate of amyl and 
amylo-urea, 295 ; amylo-urethane, 297. 


Z. 


Zeller, Investigation of ethereal oils, 
298. 

Zenneck, Erect vision, 98. 

Zincken, see Rammelsberg. 
Zwcnger, Decomposition of cholesterin 
by phosphoric acid, 380. 
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A. 

Abies pectinate , ashes of the wood of, 483. 

Acetic acid, occur, of, in the juice of flesh, 
368 ; form.* of, by the oxidation of the 
volatile products of the distillation of fats, 
235 ; from assafoetida-oil, 303 ; from tur- 
pentine-oil, 308 ; -separ. of, from the other 
acids On Hn 0 4 , 228; decomp, of, by the 
electric current, 228. 

Acetyl-urea, 295. 

Acids, condensate of the atoms of water 
in mixtures consisting of acid and water, 
15; organic, 206; Cnlln0 4 , conversion 
into oi e. another by oxidation, 350 ; 
occur, in the juice of flesh, 368 ; separ. of 
several, from each other, 227 ; (see the 
different acids.) 

Acids in the fatty oil of white mustard-seed, 
237 ; of black mustard-seed, 238. 

Acorns, 336. 

Acrusite, 549. 

Acoustics, 48; physiological, 61. 

ASdelforsite, 536. 

Aerolites, (see Meteoric iron, meteoric 
stones.) 

JEthiops martialis, prep, of, 190. 

Agalmatolite, 536. 

Agave americana , leaves of, 334. 

Air, atmospheric exp. of, under different 
pressure,' 20 ^ amount of carbonic acid 
contained in, in the Eastern Alps, 174 ; 
amount of ammonia contained in, 1 74. 

Albite, 526. 

Albumin, form, of, from fibrin, 339 ; determ, 
of, in the blood by circular polarisation, 
87 ; decomp, of, by caustic potassa, 344 ; 

Tby hydrochloric or sulphuric acid, 345 ; 
by putrefaction, 345 ; by oxidation in 
general, 349 ; const, of, 349. 

Alcohol, existence of, in wine, 485 ; in- 

- fluence of great cold upon, 282 ; de- 
term. of the proportion of, contained in a 
mixture by the boil. p. and by exp., 282. 

Alcoholates, 282. 


Aldehyde (of acetic acid), form, of, by the 
distillation of lactic acid and lactates, 
212, 213; from vegetable fibrin, 353. 

propionic acid, 353. 

valeric acid v 353. 

Aldide and aldidc-byposulphuric acid, 283. 
Alexandrite, optical deport, of, 82. 

Algerite, 538. 

Alkalies, separ. of, from magnesia, protoxide 
of zinc, protoxide of nickel or cobalt, 405 ; 
occur, in limestones, 578. 

Alkaloids, (see Bases, organic). 

Allantoin, cryst.d 354 ; prep, of, from calfs 
urine, 354. 

Allium , ashes of, 479. 

Allium s<Mivum y ashes of, 479. 

Allophane, 534. 

Alloys, exam, of the prop, of, valuable in 
practice, 443 ; for railway bars, 447 ; for 
telescopes, 447 ; for types, 447 ; (see Bri- 
tannia-metal, Brass). 

Alrnandine, 525. 

Aloe, decomp, of, by nitric acid, 225. 
Aloercsinic acid, 226. 

AJoetamide, 226. 

Aloctic acid, 225. 

Alum, (see Sulphate of alumina and potassa.) 
Aluminous shale, contains iodine, 170. 
Alunite, form, of, 559. 

Amalgamation of silver-ores, 441. 

Amalie acid, 263. 

Amidogen -compounds of mercury, 195. 
Ammonia, homologues of, (see Bases). 

m — solution of, prep, of, 175. 

Amphibole, 522. 

Amylamine, 272 ; form. of> 270. 
Amylaniline, 276. 

Amyl-compounds, 295. 

Amylethylaniline, 276. 

Amyl, hydrated oxide of, decomp, of, by. 

heat, 294. 

Amyliaque, 270. 

Amy lie ether, (see Oxide of .Amyl). 
Amylo-urea, 295. 

Amylo-urethane, 297. 
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Amyl, oxide of, decomp, by chlorine, 294. 

Analysis, calculation of formulae from, 390 ; 
of gases, (see Gases.) 

Anamorphoses, construction of the conical 
mirror, 92. 

Anatasc, form, of, 556. 

Andalusite, 519. 

An desine, 527 ; decomposed, 528. 

Arfbmometer, 46, 

Anhydrite, form, of, 559. 

Anilatnine-urea, 245. 

Aniline, decomp, of, by nitrous acid, 269 ; 
homologucs of, (see liases.) 

Anilo-urea, 242, 245. 

Anil o- nitriles, non-existence of, 251. 

Anilo-cyanic acid, 249. * 

Anilic acid, act. of chlorine upon, 224 ; dis- 
tinction of, from similar acids, 224. 

Animal fibrin, (see Fibrin.) 

substances, (see Protein-sub- 
stances.) 

Anisidine, 278. 

Anisole, 277- 

Anisic acid, decomp, of by distillation with 
baryta, 277. 

Anorthite, 530. 

Anortboscope, 101. 

Anoxvdic substances, 415^ 

Annatto, colouring principle of, occur, of, 316. 

Antigorite, opt. exam, of, 83. * 

Antimony, cryst. f. of, 10; its magne-crys- 
tallic deport. 124; determ, of, 410; 
separ. of, from arsenic, 410, 411 ; distinc- 
tion of, from arsenic, 409 ; separ. of, from 
tin, 411. 

Antimony-cinnabar, 187. 

Antimony-glance, 508. 

Antimony, terchloride of, dccomp. of, by 
hyposulphite of soda and water, 187 ; 
prep, of, free from arsenic, 187. 

Apatite, ferruginous, 545. 

Aphanite of Saint Bresson, 564. 

Apios tuberosciy tubers of, 334 . 

Apium yravcolenSy ashes of, 478. 

Apple-wine, distinction between grape-wine 
and apple-wine, 487. 

Arable soil, (see Soils.) 

Arcansite, 513. 

Aristolochia clematitis , root of, 331. 

Arscniate of copper, as pigment, 439. 

Arseniates, double, insoluble, containing 
earths and alkalies, 186. 

185 ; of protoxide of zinc, 544. 

Arsenic, cryst. f. of, 10 ; whether isoraor- 
phous with sulphur, 10; occur, in soils, 
429 ; in mineral waters, and the oebry de- 
posits therefrom, 429 ; detect, of, (see 
Marsh’s apparatus) determ, of, 407 ; de- 
tect. of, in judicial cases, 408 ; distinction 
from antimony, 409 ; separ. from anti- 
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mony, 410, 411; from tin, 411, 413 ; 
from iron,’ 413. 

Arsenical pyrites, 505. 

Arsenide of nickel, 505 ; of silver, 505. 

Arterial coats, 370. 

Artichoke, ^compos. of the ashes of, 474. 

Azclepias syriaca, milky juice of, 334. 

Asclepione, 334. 

Ashes, anal, of, in general, 413 ; views of 
the compos, of ashes of organic com- 
pounds, 414 ; process for the anal, of 
ashes of blood, 416 of ashes of flesh, 
416; of the ashes of plants, 417; (see 
Blood, Flesh, Plants.) 

Ashes of blood, 367 ; anal, of, 416. 

plants, anal, of, 417; contain 

silver, 426 ; experiment on the necessary 
constituents, 464 ; amount of soda at id 
potassa, 465 ; substitution of potassa by 
soda, 467 ; compos, of, with relation to 
the exhaustion of soils, 468 ; (see the 
different Plants ) 

Asparagin, occur, of, in leguminosae, 207. 

Asparagus, ashes of, 478, 479 ; colouring 
matter of the berries, 316. 

Asphalt, (see Bitumen.) 

Assafcetida, 301 ; volatile oil of, 301. 

Atacamite, 552. 

Atmosphere, amount- of aqueous vapour 
contained in the, and barometric varia- 
tions of the, 28 ; reflection of light in the, 
93 ; other phenomena of light, 97, (sec 
Air, atmospheric.) 

Atomic weights, (see Equivalents,) 

Atropine, 266. 

Attraction, universal, 46. 

Augite, 520 ; occur, of, with hornblende, 
521. 

Aurora borealis , observation of, 98 ; hypo- 
thesis on the cause of, 119. 

Avonturine-glazing on porcelain, 457- 

Azobenzide, 305. 

Azoxybcnzide, 305. 

B. 

Balsam, Peruvian, act. of potassa on, 310. 

Balsams, act. of potassa upon, 310, (see 
the different Balsams.) 

Bar&gin, 431. 

Bar-iron, amount of phosphorus contained 
in, 437. * 

Barley, compos, of, Table I, facing p. 471 ; 
of the ashes, 471 ; No. 105 — 109, Table 
D, facing p. 460. 

Barometer, variations of, 28 ; self-register- 
ing, 46, 

Baryta, deport, of, before the blowpipe, 405. 

Basalt, of the Westerwald, form, of, 566 ; of 
Engelhaus, near Carlsbad, 566 ; of Ober- 

R R 
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cassel, near Bonn, 567 ; of Bollenreuth, 
in the Fichteigebirge, 567 ; of Wengen- 
berg, 574 ; amount of water contained in, 
560. 

Bases, organic, 253 ; reactions of, 421 ; 
volatile, obtained by dry distillation, 
putrefaction, &c., 268 ; homologues of 
ammonia, 269, 272 ; homologues of 

aniline, 272. 

Bassia-oil, fatty acids contained in, 234. 

Bassic acid, 234. 

Battery, electric, lateral discharge of the, 
132 ; other phenomena occurring during 
the discharge of the, 134; (see Voltaic 
and Galvanic Pile.) 

Beans, compos. f>f, 496 ; TaMe I and L, 
facing p. 471 ; and M, facing p. 497 ; 
ashes of, 476 ; Nos. 49 — 60 of T&ble C, 
facing p. 460. 

Beats (Schwebungen), theory of, 54. 

Beer, (see Tab. N, facing 497.) 

Beetroot, (see Turnips.) 

Benzoate of ammonia, decomp, of, by red- 
hot baryta, 223. 

lime, decomp, of, by dry distilla- 
tion, 222. 

Benzoic acid, act. of nitric acid upon, 225. 

Benzonitrile, form, of, 223. 

Benzophenide, 252. 

Benzophenone, 222. 

Benzoyl, (see Bitter Almond-oil.) 

Berberine, occur, in columbo-root, 330* 

Berries Qf the mountain-ash, spirit from, 
487. 

Beryll, luminous rings in, 81. 

Bi-compounds, (see Di-compounds.) 

Bichloride of titanium, compos, and prep, 
of, 182 ; its comb, with water, ether, and 
alcohol, 183. 

Bildstcin, 536. 

Bile, ox, 372 ; spontaneous decomp, of, 
373 ; ashes of, 374 ; pig’s, 374 ; dog’s, 
378; sheep's, 378 ; of fish, 378; of geese-, 
379 ; reaction for, 423. 

Biliary calculi, 381. 

Binoxisulphocarbonate of ethyl, 289. 

Bio'gen, 356. 

Biphosphamide, 176. 

Bismuth, cryst. f., 9 ; magn e-cry stallic di- 
rective force of, 124 ; determ, of, in the 
dry way, 494. 

Bismuthite, 551. 

Bismuth-ochre, 511. 

Bismuth-nickel, 508. 

Bismuth-spar, 550. 

Bisulphide of tin, (see Mosaic-gold.) 

Bitartrate of potassa, (see Tartar.) 

Bitter almond-oil, existence of, in the leaves 
of bitter laurel, 298 ; act. of bisulphide of 
carbon and ammonia upon, 299. 


Bitumen of Bechclbronn and Lobsann, 
origin of, 582, (see Resin, fossil.) 

Bleischweif, 506. 

Blood, 365 ; quantity in the body, 365 ; 
difference between venous and arterial., 
366; white, 366 ; in diseases generally, 366; 
in cholera, 365 ; after the inhalation of 
ether, 366 ; of oxen, contains hippuric 
acid, 367 ; amount of fibrin in, coagu- 
lated at different temperatures, 366 ; 
metals contained in, 367 ; anal, of, 424 fc 

Boiling-point, relation between compos, and, 
27. 

Boltonite, 522. 

Bones, compos, of, 370 ; softened skulls of 
children, 371. 

Boracic acid, act. upon tincture of turmeric, 
152; compounds with protoxide of lead, 
153. 

Borate of lead, 153. 

soda, 153. 

Boron, equiv. of, 153 ; influence of strong 
heat upon, 24. 

Boronatro-calcite, 551. 

Borotartrate of potassa, 208. 

Bournonite, 509; cryst. f., of, 10. 

Bournonite-nickel-glance, 509. 

Bran from wheat/ 489. 

Brass, malleable, 446. 

Drassica o ferae ea, ashes of, 480, (see Cab- 
bage.) 

r operand Napo brassica , (see Rape.) 

Brines, 427. 

Britannia-metal, 447. 

Bromine-compounds, (see Di-, Tri-, &c.. 
Bromine-compounds.) 

■ evolution of heat during the 

comb, of, with other bodies, 16 ; spec. h. 
of liquid and solid, 21. 

Brornc-chloride of silver, 552. 

Bromo-sulphonaphtlialic acid, 304. 

Brongniardite, 511. 

Brogniartine, 548. 

Brookite, 512 ; form, of, 556 ; artificial form, 
of, 8. 

Broth, ashes of, 368. 

Brown coal of Austria, 497 ; earthy, from 
Gerstewitz, near Merseburg, 498 ; of the 
Hardt, near Bonn, turning into pitch- 
coal, 582. 

Brown hematite, 516. 

Brucine, 262. 

Brucite, 516. 

Bucholzite, 518. 

Buck-wheat, yellow colouring matter, in, 500. 

Bursera gummifera, volatile oil of the resin 
of, 309. 

Butyl, 230, 288. 

Butylamine, 270. 

Butyliaque, 270. 
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Butyric acid, occur, of, in cod-liver oil, 300 ; 
in the juice of flesh, 368 ; form, of, in 
the fermentation of wheaten flour, 229 ; 
*from valeric acid, 230; by the oxidation 
of the volatile products of the distillation 
of fats, 235 ; from turpentine oil, 308 ; 
from vegetable fibrin, 352 ; separ. from 
the other acids C n lln0 4 , 227. 

Byssolite, 522. 

C. 

Cabbage, ashes of, 4 78, (see Red cabbage, Sea 
kale, White cabbage.) 

Cadmium-amalgam, for stopping tq^h, 447. 

Caffeine, prep, of, 263; decomp, of, 263. 

Cail-cedra, bark of, 332. 

Cail-ccdrin, 332. 

Calamine, 549. 

Calcareous spar, luminous rings in the, 81. 

Calcitc, 549. 

Calculus from the kidney of an ox, 387. 

of the liver of an ape, 387. 

Calorimeter, Person’s, 24. 

Camphorate of lime, deeomp. of, by dry dis- 
tillation, 213. 

Camphoric acid, optical prop, of, 88. 

Cane-sugar, occur, of, in the flowers of Rhodo- 
dendron pouticum , 320 ; influence of nitro- 
sulphuric acid upon, 324, (see Sugar.) 

Capillarity, phenomena of, 2. . 

Capric acid, occur, of, in cod-liver oil, 300. 

Caproic acid, form, of, by the oxidation of 
the volatile products of the distillation of 
fats, 235. 

Caprvlate of baryta, prod, of the dry distil- 
lation of, 232. 

Caprylic acid, form, of, by the oxidation of 
the volatile prod, of the distillation of fats, 
235. 

Caprylone, 232. 

Carbamate of amyl, 297. 

Carbamide-carbanilide, 241. 

Carbamide-nitrocarbanilide, 243. 

Carbanilamide, 241, 245. 
jCarbanilcthane, 224. 

Carbanilic acid, 246. 

Carbanilide, 243. 

Carbanimethylane, 224. 

Carbohydrogens, chemical deport, of, in 
general, 306 ; from schist-oil, 307 ; evo- 
lution of, from the soil, 558, (see the dif- 
ferent Carbohydrogens.) 

Carbon, equiv. of, 151 ; power of absorption 
exercised by, on vegetable matters, sdlts, 
&c., 151 ; deoxidising act. of, in the 
moist way, 151 ; influence of strong heat 
upon, 24 ; combustion-heat of, in various 
allotropic states, 19, (see Charcoal, Dia- 
mond.) 

Carbonate of alumina, 179. 


Carbonate of amyl, 296. 

ethyl, form, of, 296. 

lead, (see White lead.) 

■ : — lime, assimilation of, by plants, 

328 ; occur. of, in sea water, 425, 559, 
(see Limestone, Chalk, Marble.)' 

:: magnesia, imitation of ' the na’- 

tive, 152. 

protoxide of iron, imitation of the 

native salt of, 152. 

protoxide of manganese, imitation 

of the native, 152. 

soda, (see Soda.) 

. protoxide of zinc, imitation of the 

native, 152. 

Carbonates, imitation of the native,. 152. 
Carbonic acid, boil. p. of, 25 ; form, of, in 
the interior of the earth, 559 ; determ, of, 
in mineral waters, 393. 

oxide, recogn. of, 243. 

Cardamine amara , plant of, 333. 

Casein, prep, and comb, of, with hydro- 
chloric acid, 339 ; deeomp. of, by caustic 
potassa, 344 ; by hydrochloric or sul- 
phuric acid, 345 ; by putrefaction, 345 
by oxidation in general, 349 ; const, of, 
349, (see Cheese.) 

Cast-iron, 435 ; compos, of hot blast iron 
and cold blast iron, 437. 

Cathartin, 338. 

Catbetometer, 45. 

Caustic surfaces, delineation of, 92. 

Celery, ashes of, 478. 

Cclestine, 548. 

Central observatory at St. Petersburg!!, 2. 
Cerium, separ. of, from lanthanium and didy- 
mium, 178. 

Cerinin, 499. 

Chalk from the Champagne, 581, (see Lime- 
stone.) 

Charcoal, heat evolved during the absorption 
of gases by, 18, (see Carbon.) 

Cheese, Table N, facing p. 497 ; deeomp. 

by nitric acid, 351, (see Casein.) 
Chenocholic acid, 380. 

Cliiastolite, 518. 

Chestnut, Table N, facing p. 497. 
Chicory-coffee, testing of, 491. 

Chloranile, 220; form, of, from anilic acid, 
224. 

Chlorate of soda, prep, of, 172. ' 

Chloride of ammonium, form, of, in nature, 
561. 

ammonium-bichloride of platinum, 

act. of ammonia upon, 196; 

— calcium, sp. h. and lat. fus. h. of 

Ca Cl, 6HO, 22 i alcoholate of, 282. 

lead, basic, manufacture of, 453. 

silver, reduction of, by charcoal, 

195. 
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Chloride of sodium, ( see Rock-salt). 

■ — sulphur, analogy of, with other 

compounds, 172. 

Chlorides, metallic, separ. of, from nitrates, 
404. 

Chlorine, equiv. of, 171 ; occur, of, in lime- 
stones, 578 ; evolution of pure, from im- 
pure hydrochloric acid, 409 ; manufacture 
of, by the act. of hydrocholic acid upon 
a chromate, 448 ; evolution of heat, dur- 
ing the combination with otlier bodies, 
16. 

Chlorine-compounds, (see Di-, Tri-, &c., 
Chlorine-compounds.) 

Chlorine-water, act. of, upon chloride of 
lead and chloride of manganese, 172. 
Chlorite, 541. 

Chlorobassic acid, 235. 

Chlorocarbonate of amyl, 296. 
Chlorocinnamic acid, 313. 

Chloroform, prep, of, 281 ; difference be- 
tween that prepared from wood spirit and 
from spirit of wine, 281 ; exam, of, 281 ; 
index of refraction of, 78. 
Chlorohydroanile, 221. 

Chlorohydrokinone, white and brown, 217. 
Chlorohydrophenide, 253. 

Chlorokinone, 216. 

Chlorophosphate acisulfurique, aciphospho- 
rique, 165. 

Chlorostyracin, 312, 313. 
Chlorosulphokinone, 215. 
Chlorosulphonaphthalic acid, 304. 

Cholalic acid, compos, of, 372. 

Cholesterin, decomp. of, by phosphoric acid, 
380. 

Cholesterone, 380. 

Cholestrophane, 264. 

Chondrodite, 542. 

Chromate of copper, basic, 191. 

copper-potassa, 184. 

Chromium, determ, of, 406. 

Chryiodamide, 227. 

Chryiodammonium, oxide of, 227. 

Chryiodin, 227. 

Chrysanisic acid* 280. 

Chrysatric acid, 226. 

Chrysindamide, 227. 

Chrysindin-ammouium, oxide of, 227. 
Chrysoberyll, optical exam, of, 82. 
Chrysoidin, 316. , 

Chrysolite, 523, (see Olivine.) 

Chyle, 365. 

Cinchona bark, quantity of extract yielded by, 
237 ; employment of the residue of, 257. 

extract of, 257. 

Cinchonine, 258 ; detect, of sulphate of, in 
sulphate of quinine, 422. 

Cinnabar, 507. 

Cinnamic acid, prep, of, 310 ; alcohol of, 313. 


Citraconic acid, form, of, in the distillation 
of lactic acid, 212. 

Clarification of wine, 484. 

•Clay, 533* 

Clingmanite, 533, 

Clock-work, with uniformly continuous mo- 
tion, 45. 

Clover, Table L,' facing' p. 497,. Table M, 
facing p. 497 ; compos, of ashes, 176; 
Nos. 61 — 66, Table C, facing p. 460. 

Clupea sprat tus, 462. 

Coals, compos, of different kinds of, 49/ ; 
Tables O and P, facing p. 497 ; containing 
silveQ 435. 

Coal-seams, prods, of burning, 561. 

Coals, fossil (see Lignite, Brown coal, 
Bituminous coal, Fibrous coal.) 

Coal-shale, from Bochum, 582. 

Cobalt, sp. grav. 191 ; occur, in cast-iron, 
436 ; estimation in the dry way, 404 ; 
prep, on the large scale, 443 ; separ. 
from manganese, 412; from iron, 190; 
from nickel, 413. 

Cohaltine, 506. 

Cobalt, oxides of, compos, of the residue 
obtained on tlie ignition of the hydrate, 
the carbonate? and the oxalate of cobalt, 
190; protoxide of, prep, of, free from 
iron, 190 ; separ. from the alkalies, 
405 ; julphate of, 549. 

Cockle aria angliva , ashes of, 478. 

officinalis , 333. 

Codeine, 259. 

Cod-liver-oil, decomp. of, 300. 

Coffee-berries, compos, of, 336 ; (see Chi- 
cory-coffee.) 

Collodium, prep, of, 327. 

Collvrite, 536. 

Colour, changes in the colour of light, 
resulting from the react ion of the source, 
61 ; complimentary colours, united to 
form white, by vision with two eyes, 100; 
nomenclature of, 79. 

Coloured rings, Newton’s, 73. 

Colouring matters, 314. 

Columbic acid, 331. 

Columbin, 330. 

Columbo-root, 330. 

Combination, chemical, evolution of heat in, 
16; anal, of chlorinated org. compounds, 
399. 

Combustibility, application of sulphate of 
ammonia to prevent the, of wood, 452. 

Common salt, new method of extraction of, 
450. 

Composition, relation between, and crystal- 
line form, 9 ; between, and spec, grav., 
15 ; between, and boil, p., 27. 

Concretions, anomalous, of the Human body, 
' 387. ’ 
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Conducting resistance of the earth, 142 ; 
of liquids, 142; relation between, and 
temperature, 141. 

Conine, 260. 

Conit e, 549. 

Copaiva-baisam, new variety of, 313. 

Copper, occur, of, in blood, 367 ; in the 
ashes of fucus, 426; determ, of, in the 
dry wav, 404 ; native, from the Lake Su- 
perior, 504 ; containing phosphorus and 
iron, 439 ; atomic weight and formulae, 
of the copper-compounds, 191. 

Copper, capillary, red oxide of, 512. 

Copper-glance, 506. 

Copper-nickel, 504. 

Copper-ores, smelting of, 438. 

Copper-salts, anal, of, 191. 

Copper-slags from smelling, 437. 

Coprolites, 581. 

Corucite, 517. 

Corals, 576. 

Corundellitc, 532. 

Cotarnine, 200. 

Cotton, which cannot be coloured, 500. 

Cow-horn, decomp, of, by nitric acid, 3-51. 

Crambo maritima , 478. 

Crotonine, 208. 

C-yplolite, 546. 

Crystalline form, relation between, and com- 
position, 9. 

Crystallography, 8. 

Crystals, doubly refracting, iridescence of, 
surface of, 82 ; conducting power of, in 
dittVrent directions, 129. 

Cumole, form, of, from phorone, 214. 

Currents, conductors of, evolution of heat 
in, 112 ; determ. of the constant from 
which the intensity of the induced, is 
derived, 144 ; induced, arising when gal- 
vanic circuits are opened and closed, 14 4 ; j 

^induced, of higher orders, 144; induction 
of the discharging current, 145. 

Cyanate of amyl, 295. 

Cyanide of lead, basic, 198. 

titanium, its comb, with nitride 

of titanium, 180. 

Cyaniline, decomp, of, 246. 

Cyanogen-compounds, const, of, 197. 

Cyanogen, determ, of, 403 ; in mixtures of 
gases, 393. 

T). 

Daguerreotype process, (see Photography.) 

Dasjes-pis, 384. 

Datolitc,544. 

Defective sight, (see Sight.) 

Delessite, 565. (see Ferruginous chlorite.) 

Devitrification, 455. 

Diallage, 521, 

Diamagnetism , 121. 

Diamond, compact, 502. 


Diamylauiliue, 276. 

Diaterebic acid, 308. 

Dibromocinchonine, 258. 

Dibromo-sulphonaphthaiic acid, 304. ' 

Dichlorohydrokinone, colourless, 218; viblet, 
yellow, 219. 

Dichlorokinone, 218. 

Dichloro-sulphonaphthalic acid, 304. 

Dicyanomelaniline, decomp, of, 248. 

Didymium, separ. of, from cerium and 
lauthanium, 178; equiv. of, 179. 

Diethylamine, 273. 

Diethyl aniline, 275. 

Digestion, 363. 

Dillnite, 536. 

Dimetapliosphoric acid, 158. 

Dinitranisidine, 280. 

Dinitranisole, 278, 279. 

Dinitro-azobenzidc, 306. 

Dinitro-bcnzophenide, 2.53. 

Dinitro-bcnzophetione, 223. 

Dinitro-dipbenamic acid, 210. 

Dinit romesitilole, 307. 

Dinit rosalithole, 293. 

Diopside, 520. 

Diorite of Pout-Jean, in the Vosges, 563 ; 
from Foyinont, in the Vosges, 563. 

Diphene-compounds, 305. 

Diphenine, 30G. # 

Diphosphamide, (see BiphospHamide..) 

Disthene, varieties of, 518; twin -like com- 
binations of, with staurolite, 518. 

Disuccinamide, (sec Succinimide.) 

Ditetrvl, form, of, from valeric acid, and prop, 
of, 231. 

DoJerite from the Schaumberg. near Tholei, 
568; from Martiuslein, near Kirn, 570; 
from Weisselberg, 570; from the Meissner, 
571 ; from Siegburg, 571 ; from Nieder- 
mendig, 572. 

Dolomite, form, of, 574, 576 ; from Faxo« 
compos, of, 576 ; from Stigsdorf, in Hol- 
stein, 577 ; from the Island of Bute, 578. 

Doppleritc, 552. 

Dynamics, (see Kinetics.) 

Dyslvsin from ox -bile, 372 ; from pig's bile, 
377. 

E. 

. Earth, resistance of the, to conduction, 142 ; 
from Sussex, containing phosphoric acid, 
584, (see Globe). 

Earthquakes, 48. 

Echy nococci, liquid from a cyst containing, 
388. 

Eggs, albuminous substance in the, of lower 
animals, 368, (sec Hen’s, eggs.) 

Eisenrahm, 515. 

Elasticity, coefficient of, of steel, 36 ; of 
iron and brass, 37 ; determ v of, by the 
apparatus of s’Gravesande, 36; by 
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torsion, 36 ; relation between, and the 
lat. fus. h., 23. 

Electricity, theory of, 128 ; electro-chemical 
theory, 136 ; prod, of, by an effort of the 
muscles, 146 ; diffusion of, in solid and 
gaseous non-conductors, 129 ; conducting 
power of crystals in different directions, 
129 ; atmospheric, 130 ; striking distance 
of the discharge, 133 ; mechanism of the 
electric discharge, 134 ; new assumption 
respecting Ohm's laws, 135; evolution 
of h. in conductors of currents, 142; 
tones produced by the electric current, 
52 ; electric light, (see Light, Luminous 
arch ; see also Battery, electric, Galvanic 
pile* Voltaic combination, Conducting re- 
sistance, &c.; 

Electrodynamics, 144 ; electrodynamic ro- 
tation, 144. 

Electro-gilding, exam, of the precipitates 
during the process of, 442. 

Electro-magnets, sustaining power of, 112. 

Electrometry, 128. 

Elements, chemical, diffusion of, in nature, 
# (see the Table facing p. 554.) 

Elemi-oil, 309. 

Emanations, volcanic and metallic, 554, (see 
Evolution of gas.) 

Embolite, 552. 

Emerylite, 531. 

Emery, occur, of, 515. 

Emulsin, 341. 

Enamel-colours, 458. 

Endosmosis, 6. 

Eo'idin, 316. 

Epichlorite, 540. 

Epidote, 524. 

Equilibrium and motion of elastic solids, 
39 ; of fluids, 44, 48. 

Equivalents, endosraotic, 6 ; mechanical, of 
heat, 20 ; chemical, their calculation from 
analyses, 390 ; theory of, 148 ; distinction 
from the weights of the molecules inie- 
grantes , 14. 

Erucasic acid, 238. 

Eryglucin, (see Erythro-mannite.) 

Erythroglucin, (see Erythro-mannite.) 

Erythro-mannite, 318 ; decomp, of, by nitric 
acid, 318. 

Ethammine, 269. 

Ether, prep, of, on the large scale, 283 ; 
theory of its form., 283 ; inhalation of, 
influence upon the compos, of blood, 366. 

Ethyl, 269. 

Ethylamide, 269. 

Ethylamine, 273 ; form, of, 270, 273. 

Ethylamylaniline, (see Amylethylaniliue.) 

Ethylaniline, 274. 

Etbyl-compounds, 282. 

Ethyl, hydrated oxide of, (see Alcohol.) 

Ethyliaque, 269. 


Ethylochloraniline, 275. 

Ethyl, oxide of, (see Ether.) 

Ethylom ethyl aniline (s. Methylcthylanilinc.) 

Ethylonitraniline, 275. 

Eudiomctry, (see Analysis of Gases.) 

Eulysite, 565. 

Euphodite of Mont Gen£vre, 564 ; from 
Odern,, in the Vosges, 565. 

Euphyllite, 532. 

Euxanthic acid, 315. 

Euxanthone, 315. 

Evolution of gas, 558. 

Excrements, compos, of the human, 384 ; 
of the ashes of, 385 ; of a sheep, alter- 
nately supplied with salt, 385, (sec Urine, 
Faeces, Statics of the Human Body.) 

Expansion of gases by heat, under different 
pressure and within different limits of 
temperature, 20 ; of atmospheric air and 
hydrogen, 20. 

Explosive gas, combustion of, when mixed 
with other gases, 391. 

mannite, (see Nitromannite.) 

Extraction, apparatus for continuous, 425. 

Eye, (see Vision,) 

Eye-piece, orthoscopic, 89. 

F. 

Faeces, compos, of the human, 384 ; .ashes, 
385 ; from cholera patients, 388, (see Ex- 
crements.) 

Fats, oxidation of the volatile products of 
the distillation of, 235. 

Feldspathic rocks, amount of water con- 
tained in, 560.- 

Fellonic acid, 375. 

Felsite-porphyry, (see Porphyry.) 

Felspar, 526. 

Fermentation, 197. 

Ferinentoleum, form, of, in the fermenta- 
tion of malate of lime, 207. * 

Ferricyanidc of potassium and sodium, 198. 

Ferruginous apatite, 545. 

chlorite, 542, 565. 

Ferruginous mica, 531. 

Fibrin of blood, (see Fibrin.) 

Fibrin, difference of, obtained from muscular 
fibre, and that of blood, 338 ; deeoinp. of 
by putrefaction, 339 ; by caustic potassa, 
344; by hydrochloric or sulphuric , acid, 
345 ; by oxidation generally, 349 ; by 
nitric acid, 350; const, of, 349, (see 
Vegetable Fibrin.) 

Fibrolite, 518. 

Fibrous coal of Lobsann, in Alsace, origina- 
tion of, 582. 

Figs, Table N, facing p. 497- 

Fir-wood, ashes of, 483. 

.Flavindic acid, 320. 

Flax, ashes of Russian, 481. 
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Flesh, converted into fat, 368 ; uric acid in 
the, of an alligator, 368. 

- ashes of, 368 ; anal, of, 416. 

Flour, Table N, facing p. 497 ; exam, of 
wheaten, 490, (see Wheat.) 

Fluids, gaseous, (see Gases) ; liquid, surface 
of, 3 ; equilibrium of, 44, 48 ; flattening 
of a rotating, mass, 48 ; resistance to 
conduction of, for different' temperatures, 
141 ; animal, (see the different Fluids), 
from cholera patients, 388. 

Fluorine, occur, of, in plants, 170 ; in sea 
water, 425 ; amount of, contained in 
hones, 371 ; equiv. of, 172; determ, of, 400. 

♦ood, nutritive power in different kinds of, 
365; compos, of different kinds of, 497, 
(see the different kinds of 

Forces, in general, 34 ; parallelogram of, 36. 

Formic acid, occur, of, in the sap of the 
common nettle, 22 S ; in the juice of flesh, 
368 ; form, of, from assafoctida-oil, 303. 

Formula*., chemical, theoretical views re- 
specting, 118 ; calculation of, from ana- 
lyses, 390. 

Formylinc, 263. 

Fosresinic acid, 224. 

Fowlerite, 520. 

Freezing-point, (see Fusing-point.) 

Fueus, ashes of, contain silver, 426; propor- 
tion between the soluble and insoluble 
portions of, 484. 

Fuel, artificial, (see Tables O and P, facing 
p. 497.) 

Furfurine, 262* 

Furfurolc, 300. 

Fusel-oil, (see Amyl, hydrate of oxide of). 

Fusing-point, its relation to the expansion 
of vapours, &c., 20 ; determ, of, 234. 

a. 

Gabbro (see Euphotide.) 

Galam-b utter, 235. 

Galls, (see Nut-galls.) 

Gallic acid, compounds of, with iron, 221. 

Galvanic pile, electroscopic deport, of, 134. 

Garnet, 525. 

Gases, exp. of, under different pressure and 
within different limits of temperature, 20 ; 
evolution of heat during the absorption 
of, by charcoal, 18 ; apparatus for con- 
densation of,‘46; anal, of, 390; evolution 
of, from the soil, 558. 

Gas-battcry, 136. 

Gelatin, crystallization of, 344 ; decomp, of, 
by oxidation, 349 ; compos., 349. 

Gibbsite, 547. 

Gillingitc, 537. 

Glairidin, 431. 

Glairin, 431. 

Glandular swelling, hardened, of an ass, 387. 


Glass, coefficients of refraction of various 
glasses, 77 ; fused with boracic acid, 454 ; 
English plate-glass, 455 ; devitrification, 
455 ; glass painting, 456 ; colours of, 
456. 

Glauber- salt, manufacture of, from common 
salt, by means of iron pyrites, 450. 

Glaucodote, 505. 

Glaucolite, 528. 

Globe, variation of gravitation on the sur- 
face of it, 47 ; determ, of the density of 
it, 47, (see Earth.) 

Glucose, 320. 

Glycocine, form of, from gelatin, 349. 

Goethite, 516. 

Gold, occur, in iron pyrites, and extraction 
from, 441, 507; separj?tion of, from ar- 
senic residues, 442 ; compos, of native, 
from California, 503 ; of argentiferous, 
503, 504; occur, at Sarawak, 503; ex- 
traction of, by means of sulphuric acid, 
441. 

Goldsand of California, New Granada, the 
Ural, and the Rhine, 583. 

Gourd, compos, of different varieties of the 
fruit of, 333. 

Granite, form, of, 561. 

Grass, (see Rye-grass and Hay.) 

Grape-sugar, occur, in the white of hens' egg, 
355. W 

Grape-wine, (see Wine.) 

Gravitation, variation of, on the surface of 
the globe, 47 ; intensity of, on the ellip- 
soid, 47. 

Gravity specific, relation between it and 
composition, 14. 

Gray-copper, 510; containing mercury, 510; 
containing platinum, *51 1. 

Guaiacum-resin, blue colouration of the 
tincture of, by fresh potatoes, 314. 

Guano, 461 ; Table H, facing p. 460 ; phos- 
phate of soda-ammonia, and i>hosphate of 
ammonia contained in, 547. 

Gum, arabic, bleaching of, 501. 

Gun-cotton, 325; temperature at which it 
inflames, 325; effect and spontaneous 
decompos., 325 ; solubility in ether, 326 i 
(sec Collodium) ; application of, for coating 
glass with a silver mirror, 327. 

Gypsum, 549 ; form of. 559 ; burning of, 
by means of steam, 453 ; artificial for 
agricultural purposes, 461. 

Gyrophora pustulata , colouring matter con- 
tained in, 316. 

Gyrophoric acid, 316, 318. 

H. 

llair, (see llorse-hair.) 

Halo, observation of a double, 98. 

Halloysitc, 533. 
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Ilarmaline, compounds of, 265. 

Hatchetine, 552. 

Hay, Tab. N, facing p. 794 ; ashes of, 484. 

Heat, mechanical equiv., 20 ; evolution in 
chemical combination, 16, 18 ; in con- 
ductors of currents (influence of the gas 
'which surrounds it), 142; by magnet- 
ism, 120 ; radiation of. 30 ; reflection 
•from metals, 30 ; interference of heat- 
rays, 30 ; polarisation of heat- rays, 31 ; 
rotation of the plain of polarisation by 
the magnet, 33 ; relations between the 
lat. fus. h. and the spec. h. in the solid 
and liquid states, 22, 23 ; between lat. 
fus. h. and the coefficient of elasticity, 
23; influence of strong h. upon various 
bodies especially* upon charcoal, 24. 

Heating, arrangements for, in general, 499. 

Hedera helix , seeds of, 336. 

Ilederic acid, 337^. 

Hemimorphism, 12. 

Hen’s egg, 354, (see Table N, facing p. 
497) ; sugar in the white of the, 355 $ 
ashes in the white and yolk of the, 355. 

r Hqteromorpliite, 508. 

Hexametaphosphoric acid, 158, 163. 

llippuric acid, occur, of, in blood, 367- 

Hisingerite, 537. . 

Honey, various kinds of sugar contained in, 
321. m 

Hops, Table L, facing p. 197 ; ashes of, 167. 

Horn of oxen, 317, (sec Cow-horn.) 

Hornblende, 522 ; occur, of, with augite, 
521. 

Horse-hair, decomp. of, by nitric acid, 
351. 

Horse-hoofs, decomp. of, by nitric acid,'351. 

Horsc-raddish, volatile oil of the fresh root 
of, 300. 

Ilydatid cyst, liqifid from a, 388. 

Hydrargillite, 516, 548. 

Hydraulics, 44. 

Hydraulic machines, 46. 

Ilydrindin, 319. 

Hydriodic acid, gaseous, prep, of, 171. 

Hydroaloetic acid, 226. 

Hydroborocalcite, 551. 

llydrobromic acid, prep, of gaseous, 171. 

Hydrochloric acid, aqueous, decomp. of, by 
the influence of sun-rays, 172. 

Hydrocyanic acid, existence of, in the 
leaves of bitter laurel, 298. 

H y drocy ano-nitroh arm aline, 266 . 

Hydrogen, expansion of, by heat, 20 ; pas- 
sage of, through metals, 45 ; comb, of, 
with oxygen, (see Explosive gas.) 

Hydrokiuone, compound of, with acetate of 
lead, 215. 

Hydrotnagnocalcite, 551. 

Hydrosulpha e of hydrokinone, rhombohe- 
dric, 215; prismatic, 225. 


Hydrosulphuric acid, determ, of, in mixtures 
of gases, 393 ; removal from solutions in 
anal., 399. 

Hydrotalcite, 517. 

Hydrometer, 30. 

Ilyocholalic acid, 377. 

Hyocholeic acid, 376. 

Ilyocbolic acid, compos, of, 375 ; dcconipos. 
of, by hydrochloric acid, and by alkalies, 
376. 

Ilypersthene, optical relations of, 82. 

Hypoehlorous acid, analogy of, with other 
cliera. compounds, 172. 

Hyposelerite, 530. 

Hyposulphainvlic acid, 296. 

Hyposulphite of soda, prep, of, 167. 

Ilyraceum capense, 384. 

I. 

Jade, 527. 

Jaune indien, (sec Purree.) 

Idocrase, 525. 

Jeffersonite, 521. 

lgnarne, Tabic N, facing p. 497. 

Illuminating materials from peat, 499. 

Incombustibility of the human skin in fused 
metals, 26; of wood, by means of sulphate 
of ammonia, 452. 

Imlianite, 533, (see 530.) 

Indigo, products of decomp. of, 319 ; testing 
of, 423. 

Indin, 319. 

Inertia of matter, 34. 

Interference of light, with considerable differ- 
ences of route, 67; mode of rendering 
Pow ell’s interference bands, available, 66. 

Intestines, liquid of the, 364. 

Inulin, occur, of, in a variety of manna, 335. 

Iodine, detect, of, 400; occur, in marine 
plants, 170; in aluminous slate, 170; 
in rock-salt, 551 ; adulteration of, with 
iodide of cyanogen, 170; lat. fus. h. and 
spec, li., 19; evolution of li. during the 
comb, of, with other bodies, 16. 

Iodide of arsenic, (see Teriodide of arsenic.) 

Iodine compounds (see I3i-, Tri-, &c., iodine 

^ compounds.) 

Iodide of cyanogen, occur, of, in commercial 
iodine, 170. 

ethvl, decomp. by metals, 283, 

288. % 

iron, (see Protiodide of iron.) 

mercury, prep, of, 193. 

methyl, decomp. by metals or 

phosphorus, 287, 288. 

: potassium, decomp. in the dry 

way, 170. 

Iridescence of surface in crystals, 82. 

Iridium, crystalline form, of, 10. 

Jrite, 517. 
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Iron, passive state of, 139 ; reduction of, 
190 ; crystallized, 190; in the blood, 367; 
scpar. of, from cobalt, 412; from arsenic, 
413; amount of phosphorus contained in 
liot-blast and in cold-blast, 436 ; act. of 
different fluids upon galvanised iron ves- 
sels, 439 ; tinned, (see Tinning, Tiu-plate, 
Cast-iron, Bar-iron, Meteoric-iron). 

Iron-flint, 516. 

Iron -ores, new process for smelting,- 435. 

Irradiation, 104. 

Tsathyde, prep, of, 320. 

fsodimorpbism, 12. 

Isorneromorpliism, 12. 

Juice of flesh, contains volatile fatty acids, 
368. 

Ivy, seeds of, 336. 

K. 

Keniics, mineral, 187. 

Keuper, from the Balm Mountains, near 
Solothurn, 680. 

Kinatc, basic, of protoxide of copper, com- 
pos. of, 214. 

Kinetics, 34; general theory of motion, If. 

Kinic acid, chlorinated prod, of decomp. Of, 
216. 

lvinoue, compounds and products of substi- 
tution of, 214. 

Kokkinonic acid, compos, of, 315. 

Konichalciie, 545. 

Ii. 

Labradorite, 527. 

Lactate of copper, products of distillation 
of, 213. 

Lactic acid, form, of, from emulsin and 
emulsion of almonds, 342 ; modification 
of, in the liquid from the stomach, 363 ; 
products of distillation of, 212 ; act. of 
chlorine upon, ‘2 13. 

Lactide, 2 1 2. 

Lan thanium, separ. of, from cerium and 
didymium, 178 ; cquiv. of, 179. 

Lathyrus anguatifolius , seeds of, 337. 

Laumontite, 536. 

Laurel, leaves of bitter, whether they con- 
tain bitter almond-oil and hydrocyanic 
acid in the fresh state, 298. 

Lavender-oil, prep, of, 299. 

Lead, occur, of, in the blood, 367 ; in the 
ashes of fucus, 426; spec, h., 21 ; influ- 
ence of water upon lead pipes, 439 ; dc- 
term. of, 412; in the dry way, 404. 

'■ binoxide of, compared with ozone, 

] 50. 

Lead-glance, (sec Bleisehwcif.) 


Lead, protoxide of, comb, of, with nitrogen- 
acids, 188. 

— spongy, 188. 

Lecanora tart area, colouring principle of, 
317. 

Legiimin, 342. 

Lepamides, inorganic, 175. 

Lepolite, 529. 

Lettuce, ashes of, 480. 

Leucine, form, and prep, of, 344, 349 ; 
compos, of, 346 ; decomp. of, by sul- 
phuric acid, binoxide of manganese and 
binoxide of lead, 350. 

Lichens, colouring principles of, 316. 

Light, theory of, 64 ; determ, of the velo- # 
city of, 65 ; polarisation of, by reflection, 
71 ; direction of tli£ vibrations in the 
polarised ray of, 72; act. of . magnetism 
on polarised, 119, 120; employment of 
polarised, in microscopic invest., 93 ; at- 
mospheric reflection of, 93 ; observations 
of various atmospheric phenomena of, 98 ; 
constant electric, for optical purposes, 92,* 
143; act. of magnetism upon electric, 
120, (see Interference, Sources of Light.)* 
i Lightning, effects of, upon trees, 132. 

Lignite from Vilette, 498 ; from Lobsann, 
582. 

Lime, determ, of, 405 ; hydraulic, 453. 

Limestone, from^ Alindelille, near Ring- 
stedt, 575 ; from Faxo, 576, 577; from 
Clermont, 575; from the Island of Bute, 
578 ; coarse, from Montrouge and Vau- 
girard, 580 ; fresh water — from the Ries, 
in Bavaria, 581 ; from England, 585 ; 
amount of alkalies, phosphoric acid, and 
chlorine contained in limestones (espe- 
cially from Wurtemberg, 578); of phos- 
phoric acid in English, 585, (see Chalk, 
Marble.) 

Lindsayite, 529. 

Linseed-cake, (see Oil-cakc.) 

Linseed, compos, of 496 ; Table M and N, 
facing p. 497 ; ashes of, 483. 

Linscite, (see Lindsayite.) 

Liquid from the stomach, modification of 
lactic acid contained in, 363. 

Lithaniaric acid, 387. 

Litliofellic acid, 387. 

Litmus, 318. - 

Loncliidite, 507. 

Luminous arch, 143; means of rendering it 
constant, 92, 113, act. of magnetism on 
the, 120. 

— ■ rings in calcareous-spar and 

bervll, 81. 

Lustrq, of bodies, 76; bright and shaded, 
71. 
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M. 

Machine, for making divisions, 45. 

Madder, ashes of the seeds of, 484, 

Madder-root, colouring principles of, 314. 

Magne-crystallic force, 123. 

Magnesia, act. of strong heat upon, 24 ; 
separ. of, from the alkalies, 405. 

Magnesite, (see Carbonate of Magnesia.) 

Magnet, coercive power of the, 114; (see 
E lectro-magnets.) 

Magnetic needle, variation of the, at Brus- 
sels, 116; daily variation of the, at 
St. Helena, 116; hypothesis on the 
causes of the daily variation of the, 
117. 

- — - power of stones and rocks, 115, 

554. * 

polarity of the Pohlberg, near An- 

naberg, 116. 

Magnetising of steel-bars, 112. 

Magnetism, of steam, 115; evol. of h. by, 
120 ; act. of, upon polarised heat, 34 ; 
on polarised light, 120 ; on the form, of 

„ crystals, 123, (see Diamagnetism.) 

Magneto-electric machine, improvements in, 
112, 146. 

Malate of protoxide of copper, double-salt 
with sulphate of ammonia, 206. 

Malic acid, its transformation into succinic 
acid, 207. 

Mallrickor, 58G. 

Manganese, adulteration with chloride of 
lime, 449. 

— ■ occur, of, in blood, 367 ; separ. 

from nickel, 412, 413 ; from cobalt, 412 ; 
from zinc, 413. 

Mangold-wurzel, (see Turnips.) 

Manna, new variety, 335. 

Mannite, 322; explosive, (see Nitro-man- 
nitc.) 

Mannitrin, 324. 

Manure, liquid, 462. 

various kinds of, 462 ; and Table 

H, facing p. 460. 

Manuring land with gypsum, results of, 
upon plants, 461. 

Marble from Carrara, and from Schlanders 
in Tyrol, 580. 

Marcasite, 507. ' 

Margaric acid, occur, of, in shea-butter and 
Chinese vegetable tallow, 235. 

Marlekor, 586. 

Marniolite, 540. 

Marsh's apparatus, improved, 425. 

Masonite, 542. 

Matter, various conditions of, 7. 

Meconate of silver, compos, of, 214. 

Meerschaum, 535. 

Melanite, 525. 


Melanoximide, 248. 

Melaphyre of Obersteih, 565 ; of Chagey, 
566; from Pitschberg, 571; amount of 
water contained in, 560. 

Mellite, 552. 

Mellon of the aniline-series, 250. 

Mercury, sp. h. of solid and liquid, 21 ; 
form, of vapour of, at low temperatures, 
27 ; determ, of, 413. 

• ■ am idogcn - compounds of, 159; 

protochloride of, 192. 

protoxide of, act. upon proto- 

cliloride of mercury, 192. 

Meroxydic bodies, 415. 

Mesitilole, 306. 

Mesitilo-sulphuric acid, 307. 

Mesitylene, (see Mesitilole.) 

Metallic salts, new method of analysing, 
404. 

Metals, evolution of heat during the comb, 
of, with oxygen, chlorine, bromine, iodine, 
and sulphur, 16 ; reflection of heat from, 
30. 

Methamminc, 270. 

Metapliosphoric acid, 157 ; new' modifica- 
tions of, 158 ; form, of, 163. 

Metatitanic acid, 183. 

Meteoric dust, 587. 

iron from Zacatecas, 587; from 

Chesterville, South Carolina, 587 ; from 
Singhur, 588. 

- stones from Dliarw r ar, 588 ; from 

Myhee Caimta, 588. 

Methyl, 287 ; form, of, frflfcn acetic acid, 
229. 

Mcthylamide, 270. 

Mcthylamine, 271 ; form, of, 264, 270. 

Methyl aniline, 276. 

Methyl-compounds, 277. 

Methylethylaniline, 276. 

Metliyliaque, 270. 

Mica, 530 ; parallel black and yellow lines 
on, 69 ; ferruginous, 531. 

Microscope, new eye-piece, 89 ; employment 

‘ of polarised light in microscopic investi- 
' gations, 93. 

Milk, compos, of cow-, 421 ; different com- 
pos. of, when milking first commences, 
to that subsequently drawn, 487 ; determ, 
of the amount of milk-sugar contained in, 
421; optical, 86; sanguiniferous, 381; 
goat’s milk, before and after etheri- 
sation, 381 ; of women in disease, 
382. 

Milk-sugar, occur, of, in acorns, 336 ; power 
of rotation of, 86 ; determ, of in milk, 421 ; 
(by optical means, 86) ; influence of nitro- 
sulphuric acid upon, 324. 

Minerals, magnetic power of, 115; form, of, 
in veins, 556 ; association (paragenesis) of, 
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556; geographical and geological distri- 
bution of, 557. 

Mineral species, with isomorphous consti- 
tuents, views regarding, 502. 

1 waters, 427 ; deterra, of carbonic 
acid in, 393. 

Mirage, 97. 

Mirror, construction of the anamorphoses of 
the conical, 92. 

Mixtures of metals, (see Alloys.) 

Mola hydatidea, liquid from a, 388. 

Monometaphosphoric acid, 158, 164. 

Monrolite, 534. 

Mordants, pfepar. of different, 501. 

Morphine, 259; detect, of, in opium, 422. 

Morpholitc, 586. 

Mosaic gold, prepar. of, 439. 

Mother-liquor from brines, 433. 

Motion, observations of periodical, 101. 

Mulberry-tree, green and yellow leaves of, 
334. 

Mustard-oil, form, of, from assafa*tida-oil, 
302. 

Mu turd-seeil, acids in the fatty oil of black 
and white, 237. 

Mvronic acid, prep, from liorsc-radish, 
300. 


3ST. 

Nakehrod, 586. 

Naphthal iu-compounds, 303. 

Naphthalin-hyposulphurie acid, 303. 

Nuphthalin, substances isomeric therewith, 
223. 

Napbthin-liyposulphuric acid, 303. 

Narcogen inc, 260. 

Nemalite, 516. 

Nepenthes, liquid contained in the ascidia 
of, 334. 

Nickel, spec. gr. of, 191 ; determ, of, in the 
dry way, 404 ; prep, of, on the large 
scale, 443 ; separ. of, from manganese, 
412, 413; from cobalt, 413. 

Nickcl-bournonitc, 509. 

Nickel-glance, 506. 

Nickel, protoxide of, separ. of, from the al- 
kalies, 405. 

Nickel -pyrites, 506. 

Nitranisidinc, 279. 

Nitranisole, 278. 

Nitrate of erytliro-mannite, (see Nitro-ery- 
thro-mannite.) 

— ■ ■ lead, act. of, upon lead, 188; 

double-salt of, with borate of lead, 154 ; 
with phosphate of lead, 156. 

— " magnesia, 177 ; alcoholate of, 

282. 

— uiaunite, (see Nitro-mannite). 


* 

Nitrate of protoxide of mercury, double-salt 
with phosphate of protoxide of mercurv, 
195. 

— sub- and protoxide of mercury, 

195. 

suboxide of mercury, of various 

proportions of comb., 193 ; double-salt 
with phosphate of suboxidc of mercury, 
195. 

potassa, double-salt of, with ni- 
trate of soda, its fus. p., sp. h. and lat. 
fus. h. 22. 

soda, double-salt of, with nitrate 

of potassa, (see Nitrate of potassa.) 

Nitrates, anal, of, 401 ; separ. of from me- 
tallic chlorides, 404. 

Nitric acid, conducting resistance of, 142 ; 
in different temperatures, 141 ; anhy- 
drous, 173; act. of, upon organic acids, 
224. 

Nitrindin, 319. 

Nitrite of lead, 189. 

Nitrites, anal, of, 402. 

Nitride of titanium, 180; comb, of, with 
cyanide of titanium, 180. 

Nitro-azobeuzide, 306. 

Nitro-azoxybenzidc, 305. 

Nitrobenzamide, prep, of, 223. 

Nitrobenzanisidide, 279. 

Nitrobenzoatc of ethyl, 223 ; act. of sul- 
phide of ammonium upon, 224. 

methyl, 223 ; act. of sulphide of 

ammonium upon, 224. 

Nitrocapry Ionic acid, 233. 

Nitro-cinnanisidide, 280. 

Nitro-compounds, (see Di-, Tri-, &c,, Ni- 
tro-compounds). 

Nitro-erythro-mauuite, 318. 

Nitrogen -acids, compounds of protoxide of 
lead with, 188. 

Nitrogen, occur, in mineral waters, 427 ; 
prep. 173; determ in organic compounds, 
401 ; analysis of salts of nitrogen-acids, 
402. 

protoxide of, boil. p. 25 ; spheroi- . 

dal state and congelation of the liquid, 
173. 

Nitroharmaline, 265. 

Nitro-hianuite, 322. 

Nitromesidine, 277. 

Nitropeucedanin, 329. 

Nitropeucedaninamide, 329. 

Nitrophenessic acid, act. of sulphide of 
ammonium upon, 240. 

Nitrophenetidine, 294. 

Nitroplienetole, 293. 

Nitroprussides, 198. 

Nitrosulphonaphthalic acid, 303. 

Nitrotohiidine, 278 . 

Nitrotyrosinc, 348. 
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Nitrous acid, deterra, of* 403. 

Nomenclature of colours, (see Colours.) 

Nut-galls, Chinese, 501. 

Nutrition, 365 ; (see Statics of the human 
-body.) 

— — — relation betweeu the compos, of 
food and that of the excrements, (see 
Statics of the huraau body.) 

NutTitive matters, compos, of different, 497 ; 
» (see the different substances.) 

Nuttalite, 526. 

O. 

Oats, compos, of, Tab. I. facing p. 471, of 
ashes, 471 ; N. # 110, 11G, Tab. D. facing 
p. 460. 

Observations, mean value of, 1 ; of perio- 
dical motion, 161~ 

Observatory, (see Central observatory.) 

Ochry deposit of mineral- waters, 429, (see 
Mineral- waters.) 

(Enanthylic acidr form, of, by the oxidation 
• of the volatile products of the distillation 
. of fats, 235. 

Oil-cake, of poppy-seed, 495 ; compos, of, 
from poppy-seed and rape-seed, 496 ; 
Tab. M. facing p. 497 ; ashes of the latter, 
477 ; Nos. 141 — 148, Tab. E. facing p. 460. 

Oils, ethereal, 298. 

Oletiant gas, determ, of, in mixtures of 
gases, 393. 

Oligoclase, 527. 

Olives, (see Olive-tree.) 

Olive-tree, ashes of the leaves, the wood, 
and the fruit of the, 483 ; form, of fat in 
the fruits, 335. 

OUviue, 523, (see Chrysolite.) 

Opium, testing of, 422. 

Optics, 64 ; physiological, 98. 

Ores, form, of, and minerals in veins, (see 
Veins) ; geographical and geological dis- 
tribution of, 557. 

Organ of voice, 63. 

Orthite, 524. 

Orthoclase, 526. 

Osmium, cryst. form of, 9. 

Ovarian cyst, fatty concretion from the, 
387. 

Oxalate of sesquioxide of chromium and 
potassa, optical prop, of, 82. 

Oxalate of lime* deport, with soluble salts 
of copper, 405 ; occur, and detect, in 
urine, 383. 

Oxalic acid, act. of nitric acid upon, 225. 

Oxamelanile, 248. 

Ox&tnide, form, of, by the act. iff nitric acid 
upon ferrocyanirle of potassium, 199. 

Oxamide-oxanilide, 24 7 , 


Oxanilamide, 247. 

Ox-horn, 34 7. 

Oxy bromide of phosphorus, 164. 

Oxygen, determ, of, in mixtures of gases, 
392 ; presence of chlorine in, when evolved 
from chlorate of potassa, 142 ; its comb, 
with hydrogen (see Explosive gas) ; evo- 
lution of heat during the comb, with 
other bodies, 16. 

-combinations, analogy of, with 

sulphur-comb., 10. 

Oxypeucedaniu, 329. 

Oxypicric acid, (see Stvphnic acid.) 

Oxyporphyric acid, 316. 

Ozone, 149 j analogy of, with binoxide of 
lead, 150; experiments to determine its 
atomic weight, 151. 

P. 

Palagonile, 537. 

Pale beer Ices, ashes of, 477. 

Palladium, its crystalline form, 9 ; fused, 
25. 

Pancreatic juice, 36 4. 

Papaverine, 259. 

Para-copaiva-oil, 314. 

Paragenesis of minerals, 556. 

Parallelogram of forces, 36. 

ParatnorphUm, 12. 

Paratiuigstic acid, distinction of, from tung- 
stic acid, 184. 

Passive state of iron, 139. 

Pas tinaca saliva , ashes of, 479. 

Potato-disease, 494, (see Potatoes.) 

Potatoes, compos, of, 331 ; Table M, facing 
p. 497 ; ashes of different kinds of, 479 ; 
of diseased, 480. 

Peas, compos, of, 496 ; ashes of the straw 
and the seed, 4 70, 476, 478, and Nos. 
1 — 48, Tables 13 and C» facing p. 460. 

Peat, illuminating material from, 499. 

Pcctic acid, prep, of, 327. 

Pectolite, 536. 

Pegmatite of the Vosges, 561. 

Pelluteinc, 265. 

Pelosinc, 265. 

Pencils of light, Haydinger’s, 104. 

Pcnnite, 551. 

Pentachloride of phosphorus, its comb, with 
various acids, . 165, (see Chlorophos- 
pliates.) 

Perchlorate of quinine, 254 ; cinchonine, 
258 ; morphine and codeine, 259 ; strych- 
nine, 2G1 ; brucine, 262. 

Periclase, 515. 

Petinine, (see Butylamine.) 

Peucedanin, 329. 

Phenetolc, 293. 

Phenides, 252. 
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Phormium tenet#, detect, of the fibres of, 
499 . 

Phoronc, 213. 

Phosgene-gas, prep, of, 243* 

Phosplmrnide, 176, 177. 

Phosphate of alumina, 156. 

ammonia, occur, in guano, 547. , 

— — - - lead, double-salt of nitrate and 
and phosphate of lead, 156. 

lime, crystallised 155; compos. 

of that contained in bones, 371 ; assimila- 
tion of, by plants, 328. 

magnesia, crystallised, 155. 

protoxide of manganese, crystal- 
lised, 155. 

protoxide of mercury, 195. 

silver, applic. of, in analytical che- 
mistry, 104. 

— soda (2 NaO, IIO, PO & +24 IIO), 

fus. p., spec, h., and lat. fus. h., 22 ; 
amount of water contained in, 155. 

soda-ammonia, occur, in guano, 

(see Stcrcorite.) 

Phosphates, double, containing an alkali 
and an alkaline earth, 157. 

in general, 154. 

Phosphides, metallic, 166. 

Phosphocerite, 546. 

Phosphorescence of Noctilnca miliaria, 
CL 

^^hosphorie acid, occur, in limestones, 378; 
in rocks and earths, 584 ; prep, of pure, 
154 ; estim. of, 393, 397 ; separ. from 
the bases, when alumina is present, 396; 
combin. with pent&cliloride of phosphorus, 
1 65. 

Phosphorus, spec. h. of, 21; in iron, 435; 
comb, of, with halogens, 164. 

— — its compounds with nitrogen, 175, 

Photography, 106 ; theory of the daguerreo- 
type process, 106; photographic pictures 
on paper, 108 ; coloured photogenic pic- 
tures, 110. 

Pig-iron, (see Cast-iron.) 

Pimelite, 536. 

Finite, ^>37 
Pipcrine, 259. 

Pistazite, 523. 

Pitcli-coal of the Hardt, near Bonn, form, 
of, from bituminous coal, 582 ; of G rim- 
bacli, Tab. O. facing p. 497. 

Pitch of sound, changes in the, resulting 
from the motion of the source of sound, 
62. 

Plants, assimilation of inorganic substances, 
by, 328 ; ashes of, (see Ashes of Plants.) 
Platino-cyanides, 205 ; of magnesium, opti- 
cal exain. of, 83. 

Platinum, fused, 25; occur, in the slags 
' from gold-refining, 444 ; in gray copper 


from the Alps, 511 ; application of, to 
porcelain painting, 457 ; new base con- 
taining platinum, 196. 

Pleochroism of the oxalate of sesqnioxide 
of chromium and potassa, 82 ; of hvper- 
sthene, 82 ; of Alexandrite, 82 ; of Anti- 
gori te, 83 ; of platino-cyanide of mag- 
nesium, 83. 

Plinian, 12. 

Plombi&rin, 431. 

Plumose antimony ore, 508. 

Plums, Tab. N. facing p. 497. 

Polar clock, optical, 96. 

Polarisation, (see Light, Heat.) 

Poppy-seed, compos, of, 494; compos, of the - 
oil from, 495 ; ashes o£ 483 ; oil-cake of, 
(see Oil-cake.) 

Porcelain, Berlin, 457; colouration of, by 
sesquJoxide of iron, 457 ; aventurine 
glazing, 457 ; application of platinum to 
porcelain painting, 457 ; of safflower to 
“ tinted” colours, 460. 

Porcelain colours, (see Enamel colours.) 

Porphyric acid, compos, of, 316. 

Porphyry of Lobejun, near llalle, 561 ; of' 
Wettin, 562; of Schirmeck, in tlie 
Vosges, 562 ; quartz-porphyry (red por- 
phyry) of Montrcuillou and Saulieu, 563 ; 
(see Melaphyre and similar rocks.) 

Potassa, substitution of, by soda in the 
I ashes of plants, 467 ; occur, in limestones, 

! 578. 

| Potassa-mica, 530. 

Potassium, spec. li. of, 18. 

• Propionate of copper, cr>>t. form, of, 13. 

! Propionic acid, form, of, by the oxidation of 
the volatile products of the distillation 
j of Arts, 236; from assaftetida oil, 303; 

from turpentine oil, 308 ; from vegetable 
j fibrin, 353. 

i Propylene, 294. 

Protein-substances, allotropism of the so- 
called, 338; test for, 123; oxidation and 
j const, of, 349, (see Fibrin, Albumin, Ca- 

1 scin, &c.) dec omp. of, by nitric acid, 350 ; 

j deportin. of, with sulphuric acid and 

sugar, 423. 

Prot iodide of iron, 190. 

Protochloridc of mercury, act. upon prot- 
oxide of, 193, (see Mercury.) 

Prussian blue, influence of sun-light upon it 
in vacuo, 198. 

Pseudo ■ -orcin, (see Erytliromannite). 

Psilomelanc, 517- 

Psora tea esculent a, root of, Tab. N, facing 
p. 497- 

Pumping apparatus, new, 46. 

Purree, colouring matter, compounds de- 
rived from, 315 ; 

Purric acid, (see Euxanthic acid.) 
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Pyrites, 507 ; contain arsenic, 507 ; gold, 

- 441, 507. 

Pvromorphite, 545; 

Pyrophyliite, 535. 

Pyrotartaric acid, form, of, by tiie oxidation 
of sebacic acid, 237. 

Pyroterebic acid, 308. 

Pyroxene, 520, 

Pyroxylin, (see Gun-cotton.) 

Q. 

Quadri-compounds, (see Tetra -coni pounds). 

Quartz, constants of polarisation and double 
refraction in, 81 ; form, of, 556. 

Quartz-porphyry, £see Porphyry.) 

Quinine, 254 ; /3 quinine, 255 ; y quinine, 
257. 

Quinoidinc, adulteration of commercial, 257. 

R. 

Racemic acid, optical deport, of, 87 ; form, 
of, 209 ; decomp, of, into dextro racemic 
(tartaric acid), and levoracemic acid, and 
anal, of, 211. 

Rainbow by gaslight, 98 ; after sunset, 98. 

Rain water, black, fallen in Ireland, 588. 

Rape, compos, of the seeds of, 490 ; ashes 
of the seeds and tiie straw of, 470, 477 ; 
Nos. 117 — 143, Table D and E, facing 
p. 460; oil-cake from the seeds of, (see 
Oil-cake.) 

Rape-oil, oxidation of the volatile products 
of distillation of, 235. 

Red antimony, 511. 

Red cabbage, ashes of, 479. 

Red hematite, 515. 

Red oxide of copper, (see Copper, capillary, 
red oxide of.) 

Reflecting telescope, (see Telescope.) 

Refraction, determ, of the coefficient of, by 
means of the microscope, 75 ; by means 
of Powell’s interference-bands, 66 ; of 
different varieties of glass, 77 ; of chloro- 
form, 78. 

Resin, fossil, from Ilighgate, act. of nitric 
acid upon, 224, (see Bitumen.) 

Resonance, reiterated, 53. 

Respiration, 356 ; in diseases, 359, (see 

, Statics of the Human Body.) 

Rhamnin, 338. 

Rhamnus frangula and cat hart ica , 337. 

Rhodonite, 520. 

Ripidolite, 541. 

River water* 427. 

Rocks, magnetic power of, 115, 554; of 
glasses, produced by fusion of, 554; 
fusion-experiments with, 554 ; geogra- 
phical and geological distribution of, 


557 ; decorap. of, by water, jfcontaining 
carbonic acid, 557 ; amount of phos- 
phorus contained in' different English, 
585. 

Rock-salt, amount of silver in, 425 ; of 
iodine in, 551. 

# Rose-oil, rccogn. of the purity of, 299. 

Rotation, problem of, 44. 

Hue-oil, form, from cod liver-oil, 300. 

Rutile, 512; form, of, 556. 

Rye, compos, of, Table I, facing p. 171 ; 
ashes of the seeds of. No. 116, Table !>, 
facing p. 460. 

Rve-grass, Italian, Table L., facing p. 471 ; 
ashes of, 476, 

S. 

Saccharimetcr, Soleil’s, 84. 

Saccliarimctry, optical, 84, (see Sugar.) 

Safflower, compos. 500; red of, used as 
“tinted” pigment in x>orcelain painting, 
460. 

Sainfoin, compos, of, Table L, facing p. 
471; ashes of, 476; Nos. 65 and 66, 
Table C, facing p. 460. 

Salicylate of oxide of ethyl, 292 ; subst. 
products of, 292 ; decoin p. of, by heat- 
ing with baryta, 293. 

methyl, decomp. of, by distilla- 
tion with baryta, 277. 

Salithole, 293. 

Santonin, prep, of, 337. 

Santorine, 454. 

Sapphirine, 517. 

Saussurite, 528. 

Scapolite, 526. 

Schiller-spar, 540. 

Schist-oil, carbo-hydrogens yielded by, 307. 

Schorlamivo, 543. 

Scolopsite, 543. 

Scurvy-grass, ashes of, 478. 

Sea-kale, ashes of, 478. 

Sea water, 425; of the Dead Sea, 426; 
exam, of the products of evaporation at 
different periods, 450. m 

Sebacic acid, decomp. of, by nitric acid, 
237. 

Selenitcs, 169. 

Semi a-1 eaves, bitter substance of, 338. 

Serpentine, 539. 

Shea-butter, 235. 

Sheeps'- wool, decomp. of, bv nitric acid, 
351. 

Shells,. 576. 

Silicates, atomic const, of, 518. 

Silicate of manganese, 520. 

Silicic acid, artificial crystals of, 8. 

Silicium, influence of a strong heat upon, 24^ 

Sillimanite, 518. 
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dvrr, reduction of, from its solutions con- 
taining copper, by cane-sugar, 195, (sec 
Chloride of silver) ; occur, of, in blood, 
367 ; in sea water, in the ashes of fucus, 
in the ashes of plants, in chemical pro- 
ducts, in rock-salt, in coal, 425 ; distribu- 
tion of, throughout the ores of various 
metals, and its extraction, 440; extrac- 
tion of, by amalgamation, 441. 

ores, methods for extracting, 441. 

Silvering glass, by means of gun-cotton, 
327 ; by means of sugar, 45G. 

Skulls, softened, of children, (see Bones.) 

Slags, from smelting copper, 437. 

Slate, aluminous, from the Selke valley, 581. 

Smalt me, fibrous, 50G. 

Smectite, 53 t. 

Soapstone, 519, (sec Steatite). 

Soda, determ. of, in the ashes of plants, 418 ; 
amount of, in the ashes of wood, 4G5 ; 
occur, of, in limestones, 578. 

manufacture of, anal, of products 

of, 4 19 ; residues of, Table II, facing 
p. 4 GO. 

Sodalite, 512. 

Soils, favourable results of, by manuring with 
limestone, 4G0 ; influence of, upon vege- 
tation, 4G3; anal, of, 119; compos, of 
diflferent, in Prussia, 468 ; anal, of, from 
the maritime pro\inces of Russia, on 
•which flax was grown, 481 ; compos, of 
Russian hlack-eAi th, 4G3. 

Sound, rays of, refraction of, 51. 

sources of, change of the pitch, re- 
sulting from the motion of, Gl, G2. 

v eloeitv of the, propagation of, 19 ; 

propagation of, in elevated regions, 51. 

Sources of light, phenomena resulting from 
the motion of, Gl. 

Spathic iron, 550, (see Carbonate of pro- 
toxide of iron.) 

Spectrum, coloured, photogenic pictures of, 

111 . 

Specular iron, form, of, 55G, 

Spermaceti, fus. p. of, and spec. h. of, 23. 

Spheroidal state, 20. 

Spheromcter, 45. 

Spirit from the berries of the mountain-ash, 
487. 

Sprats ( Clupoa sjirattv#), 462. 

Spring- waters, 427, (see Well-waters.) 

Starch, estiiri. of, 419. 

Statics, of the human body, 360 ; of animal 
bodies, 362. 

Staurolite, 518; twinlike comb, of, with dis- 
thene, 518. 

Stearic acid, occur, of, in black mustard- 
seed, 237 ; whether identical w r ith mar- 
garic acid, 233. 

Stearin, from beef-suet and from mutton- 


suet, compos, of, 233; deport, of the latter, 
when fused, 234 ; detect, of, in wax, 422. 

Steatite, 519, (see Soapstone.) 

Steel, coefficient of elasticity, 37. 

Stellite, 53G. 

Steoroscope, 99. 

Stercorite, 5 47. 

Stilbite, 535. 

Sti/linr/ia sebifera , tallow obtained from, 235. 

Stilpnosiderite, 51 G. 

Stones, (see Rocks.) 

Storax, 310; influence of potassaupon, 310. 

Strontia, deport, of, before the blow-pipe, 
405. 

Strontianite, 549. 

Strychnine, 2G1. 

Styphnic acid, 316. 

Styraein, 310 — 313. 

Styracone, 310. 

Styrole, 310. 

St > rone, 312, 313. 

Styr>l, oxide of, 312. 

Succinic acid, occur, of, in the liquid from a 
hydatid cyst, containing cchynococci; 
388; in the carbonaceous residue formed" 
in the prep, of ether, 208 ; form, of, and 
prep, of, fiom malic acid, 207. 

Succiniinide, compounds of, with protoxide 
of silver, 239. 

Sugar, occur, in the white of the hens’ egg, 

1 354 ; in urine and blood, after woupding 

the brain, 383 ; various kinds of, 320 ; (see 
j Cane-sugar, Milk-sugar, Glucose, Grape- 

1 sugar) ; determ, of, 419, (see Sacha- 

i rimetry.) 

Sugar-cane, 332. 

Sugar-refining by means of acetate of lead, 
j 19 4; employment of sulphite of lime, 

I in the process of, 191. 

| Sulphamylo-sulplmric acid, whether identic 
* cal with hyposulphamylic acid, 206. 

Sulplianisolidc, 281. 

Sulphate of alumina, 179. 

alumina and potassa, form, of, 

(see A1 unite) ; cubic and octahedral alum 
not identical in compos., 179 ; dccomp. by 
carbonate of ammonia, 179 ; by hot con- 
centrated sulphuric acid, 179. 

ammonia employed for rendering 

wood incombustible, 452 ; double-salt 
with raalate of copper, 207. 

cinchonine, detect, of, in sulphate 

of quinine, 422. 

suboxide of cobalt, (see Cobalt r 

sulphate of.) 

■ - — .. protoxide of copper, aqueous, 

conducting resistance of, 142 ; at different 
temperatures, 141; basic.,* 191. 

didymiutn, 178 . 

lanthanium, 178. 
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Sulphate of lead, its decomp. by metallic zinc, 
188. 

lime, (see Gypsum.) 

quinine, detect, of the adultera- 
tion of, with sulphate of cinchonine, 422. 

^ — soda, .(^e Glauber’s salt.) 

protoxide of zinc, aqueous, con- 
ducting resistance of, 142 ; at different 
temperatures, 141. 

Sulphide of antimony, (see Kermes.) 

- cobalt, 508. 

nickel and cobalt, 508. 

nitrogen, 175. 

Sulphite of potassa, of sesquioxide of chro- 
mium, of lithia and of teroxide of bismuth, 
! 67 . 

Sulphocerhnmic a6id, 239. 

Sulphocarbanilide, 243. 

Sulphocyanide of amyl, 295 
benzoyl, 298. 

Sulphohydrokinone, yellow and brown, 215. 
Sulphonaphtlialic acid, 303. 

Sulphur, different states of, 167 ; prep, of, 
from hydrosulphuric acid, 448 ; form, of, 

' in nature, 556, 559; whether isomor- 
plious with arsenic, 10, (see Compounds 
of sulphur) ; evol. of h. during the comb. 
w T ith other bodies, 16. 

Sulphur, combinations of, analogous with 
the comb, of oxygen, 10. 

Sulphuretted waters, decompos. of, 431 ; 

org. substances contained in, 431. 
Sulphuric acid, prep, of pure, 168 ; manu- 
facture of, by means of nitric acid, 4 18 ; 
f< by means of clay, 448 ; of pumice-stone, 
448 ; comb. with pentachloride of phos- 
phorus,. 165; crystallised hydrate of, 168; 
spec. grav. of mixtures of, and water, 
168 ; conducting resistance of aqueous, 
142 J at different temperatures, 141. 
Sulphurous acid, determ, of, in mixtures of 
gases, 393 ; comb. with pentachloride of 
phosphorus, 165. 

Sun,, colour of the, 97. 

Sweat of cholera patients, 389. 

Swie tenia senegahmys, bark of, 332. 
Sympiezometer for the measurem ent of 
strong gusts -of wind, 46. 

Syphon, with continuous motion, 46 ; in- 
termittent, for washing precipitates, 425. 


T. 


Talc, 5tl9. 

Talc-slate, pctrefactions in, 561. 
Talcsteihmarjk, 519. 

Tallow, (see Stearin, Vegetable tallow.) 
Tanhocaffcic acid, act. of potassa upon, 221. 


Tartar, simultaneous prep, of tartaric acid* 
and carbonate of potassa, 208. 

Tartaric acid, optical deport, of, 87 ; of 
fused, 89 ; act. of nitric acid upon, 224. 

Taurin, prep, of, by the putrefaction of ox- 
bile, 373. 

Tcleoxydic bodies, 415. 

Telescope, new eye-piece, 89 ; Lord llosse’s, 
92 . 

# Tclluride of bismuth, (see Tetradymitc.) 

silver, 504. 

Tellurium, eryst. form of, 10 ; not sol. in 
nitric acid, 188. 

Terchromatc of potassa, 184. 

Tercbic acid, 308. 

Teriodide of arsenic, prep, of, 186 ; form, 
of, 187. 

Terpin, 309. 

Tetracldoro-hydrokinone, (sec Chloranile.) 

Tetrachloro-sulphonaphtalic acid, 304. 

Tetradymitc, 504. 

Tetrametapliosphoric acid, 158, 163. 

Theme, (see Caffeine.) 

Thcnard’s blue, form, of, 190. 

Thulite, 523. 

Tides, theory of, 18. 

Tin, cquiv. of, 188 ; anal, of Ilanka tin, 188; 
separ. from antimony, 411 ; from arsenic, 
411 ; (see Tinning and Tin-plate.) 

Tin, binoxide of, artificial crystals of, 8. 

Tine turn f err i iodati and Titutura ferri 
muriatiri , prep, of, 190 ; Ferri acid ici 
ad Keren, 228. 

Tincture of iodine, decomp. and prep, of, 170. 

! Tinning, cleaning the surface for, A 15. 

I Tin-plate, use of the refuse of, 446, (see 
Tinning.) 

Thionaphthalic acid, 303. 

Titanate of potassa and soda, 183. 

Titanic acid, prep, of pure, 181 ; crystallised, 
8 ; different modifications and combina- 
tions of, 182. 

Titanium, 180; anal, of the so-called cubes 
of, formed in smelting furnaces, 180; 
pure metallic, 181 ; equiv. of, 183; influ- 
ence of a strong heat on the so-called, 24. 

Tiza, 551. . 

Tombazite, 506. 

Tones produced by the electric current, 52. 

Topinambour., 331 ; ashes, 480. 

Torsion of wires and rods, 36. 

Tribromo-mesitilole, 307. 

Trichloro-hydrokinone, 220. 

Trichloro-kinone, 219. 

Tricliloro-mesitilole, 307. 

Trichloro-sulphonaphthalic acid, 304. 

Tri-etbylamine, 274. 

Tri-metaphosphoric acid, 158. 

Tri-nitranisole, 278. 

Trinitro-benzophenide, 253. 
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Trimtro-mesitilole, 307. 

Trinitro-salitholc, 293. 

Triphylline, 540. 

Tritomite, 539. 

Troostitc, 523. 

Tungsten, metallic, influence of a strong heat 
upon, 25. 

Tungstic acid, comb, of, with pentaohloride 
of phosphorus, 160 ; distinction of, from 
paratungstic acid, 184. 

Turnips, compos, of different kinds of, Table 
K, facing p. 471, Tables M and N, facing 
p 497 ; ashes of, 474, 480 ; Nos. 154— 
181 in Tallies E and F, facing p. 460. 

Turpentine-oil, decompos. by nitric acid, 
308 ; act. of potassa upon, 310. 

hydrate of, 308. 

Type-metal, 147. 

Tyrosine, 317; form, and prepar. of, 341, 
319 ; act. of nitric acid upon, 348. 

IT. 

'Undulation, theory of, 48; relation of ve- 
locities between longitudinal and latcial 
waxes, 4*8. 

Uniorute, 538. 

Uralitc, 521, 522. 

Uranium, determ, of, 400. 

Uranium-compounds, prep, of pure, on the 
large scale, 185 

Urea, occur, of, in the blood, 306 ; (see 
Acetyl-urea, Amylo-urea, trine.) 

Uric acid, occur, m blood, 300 ; in the flesh 
of an alligator, 308. 

Urinary calculi, occur, of, in the bodies of 
man and animals, 387. 

Urine of man, compos, of healthy, 38 1 ; 
ashes of, 385 ; oxalate of lime contained 
in, 383 ; in diseases, 383 ; acid reaction 
of, 382; of calves, 383, (uiine of the 
JTi/rar capenvis, sec Dasjes-pis) ; silgar in 
the urine, after wounding the ventricle, 
383 ; amount of nitiogen compared with 
that of food, (see Excrements.) 

Utricular state of matter, 7. 

# 

V. 

Valeraidehyde, (see Aldehyde of valeric 
acid). 

Valeramine, 270. 

Valerian root, non-volatile acids of, 221. 

Valeric acid, form, by the oxidation of 
the volatile products of the distillation 
of fats, 236 ; from assafoetida-oil, 302 ; 
from vegetable fibrin, 353 ; separ. of, 
from the other acids C n Hn0 4 , 227 ; 
decomp, of, by the electric current, 230. 

you. hi. 


Valyl, (see Butyl.) 

Vapour, determ, of the tension of, con- 
nection between it and the fus. p., 26. 

Vegetable fibrin, decomp, of, by nitric acid, 
352. 

tallow, Chinese, 235. 

Veins, form, of, 554, 556. 

Vena vesuahs, calculus of the, 387. 

Vesuvian, (see Idocrase). 

Vibrations of suspended elastic rods, 36 ; 
of clastic plates, 43. 

Villarsite, 540. 

Vine, cultivation of the, 460. 

Vision, erect, 98 ; optional adaptibility, 99 ; 
single, with two eyes, 99, 100; appl. of 
the duration of impressions made on the 
retina, 101 ; vision in ; sub- 

jective optical phenomena, 104 ; defective 
sight, 105. 

ViMdiutc, 517. 

Voelcknerite, 517 

\oico, tone of, 02. 

Voltagometer, 140. 

Voltaic pile, 130 ; force of constant batteries,. - 
139 ; new method of determining this 
force, 139, (see (ias-battery.) 

W. 

Wacke, from Sillberg, 572. 

Wad, 510. 

Washing appaiatus for precipitates, 425. 

Water, condensation m mixtures consisting 
of acid and, 15 ; friction of, 45 ; influence* 
upon lead pipes, 439; determ, of oiganic 
mattci m, 419; lat. h. of aqueous vapour, 
20; magnetism of the vapour of, 115 5 
tension and amount of vapour of, m the 
air, 28 ; improved filters, 484 ; con- 
taining magnesia as cause of goitre and 
cretinism, 558, (see Sea-water, Mineral- 
water, Kiver-water, Spring-water, Well- 
water, Brines, Sulpliuietted- water.) 

Wav e-machine, Fessel’s, 92. 

Wax (bees'),, fus. p, of, sp. h. of, and lat. 
fus. h. of, 23 ; detect, of the adulteration 
with stearin, 422. 

Well-waters, 427 ; dependence of, for their 
ingredients 011 the soil, 338, (see Spring- * 
waters, Mincial waters, &c.) 

Wheat, compos, of, 489 ; Table I, facing 
p. 471 ; Table N. facing p. ; wheaten 
bran, 489 ; ashes of, 471, 477 ; Nos. 67<— 
104 Tables in C and D, facing p.460. 

White Antimony, 516. 

White cabbage, ashes of, [480, (see Cab- 
bage.) 

of egg, (see Albiftnin ' and Hen's 

egg.) 

s s 
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White lead, manufacture of, 452 ; basic 
chloride of lead as a substitute for, 453. 

Willemite, 523. 

Wine, clarification of, 484.; act. of frost 
upon, 485 ; influence of lime upon, 485 ; 
investigation of, from the Bergstrasse of 
different vintages, 486; distinction be- 
tween grape-wine and apple- wine, 487. 

Wollastonite, 520. 

Wood, rendered incombustible by means of 
sulphate of ammonia, 452. 

Wood-aslies, (see Ashes of Plants, and the 
various kinds of Wood.) 

Woody fibre, act. of sulphuro-nitric acid 
upon, (see Gun-cotton) ; act. of dil. nitric 
acid upon, 327. 

Wool, ( see Sheeps* wool.) 

Wongshy (colouring principle), 315 ; ashes 
of, 483. 

X. 

Xanthate of oxide of ammonium, 290. 

lead, 289. 


Xanthates, act. of iodine upon, 289, 
Xanthogen amide, 29 1 . 
Xanthoproteic acid, 350. 


T. 

Yeast, (see Fermentation and Pale beer 
lees.) 

Yolk of egg, (see Hens* egg.) 


Z. 

Zeolite, red, 535 ; Melilzeolite, 530. 

Zinc, separ. of, from manganese, 412 ; act. 

of different liquids upon vessels of, 439, 
Zinc-ethyl, 288. 

Zinc-mcthyl, 288. 

Zinc, oxide of, separ. from the alkalies, 
405. 

Zinc-spar, (see Carbonate of zinc.) 

Zoiodin, 431. 
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Act. 

Anal 

AppI 

Boil, p 

Comb 

Comp 

Compos 

Cond. r 

Const 

Crysi. f. 

Decomp 

Deport 

Determ 

Detect 

Electr 

Ecpiiv 

Exp 

Exam 

Form 

Fus. li 

Fus. p 

Invest 

Lat. fus. h 

Lat. h 

Lat. vap. h 

Occur 

Opt. deport 

Org. subst 

Precip 

Prod 

Prep 

Prop 

Recogn 

Separ 

Solut 

Sol. , 

Spec, grav 

Spec, li 

Subst 

Temp. 

Tens, of vap 


Action. 

Analysis. 

Application. 

Boiling-point. 

Combination. 

Compare. 

Composition. 

Conduction-resistance. 

Constitution. 

Crystalline form. 

Decomposition. 

Deportment. 

Determination. 

Detection. 

Electrieitv. 

Equivalent. 

Expansion. 

Examination. 

Formation. 

Fusion -heat. 

Fusing-point. 

Investigation. 

Latent fusion-heat. 
Latent heat. 

Latent vapour-heat. 
Occurrence. 

Optical deportment. 
Organic substance. 
Precipitation. 

Product. 

Preparation. 

Properties. 

Recognition. 

Separation. 

Solution. 

Soluble. 

Specific gravity. 
Specific heat. 
Substance. 
Temperature. 

Tension of vapour. 
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